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Description 



The present Invention relates to novel 3,3-diphenylpropylamino derivatives, to pharmaceutical compo- 
sitions containing the same, and to the use of said derivatives for preparing drugs. 

Swedish patent No. 215499 discloses certain 3,3-drphenylpropylyamines having an advantageous effect 
on the heart and circulation. These pharmacologically active 3,3-diphenylpropylamines are secondary amines. 
Said Swedish patent also discloses certain chemical Intermediates which are tertiary amines carrying aromatic 
substituents on the amine nitrogen. Neither the end products {secondary amines) nor the intermediates (tertiary 
amines) have any hydroxy or methoxy groups as substituents in file ortho positions of the phenyl rings, but 
only meta and para substituents are specifically disclosed. 

It is known that terodHine, a commerciaily available drug having the chemical formula 



has antt-cholinergle properties, and is weO resorbed In the body. However, this drug has a very long biological 
half-life and it Is a multi-effect drug also having other pharmacological properties such as Ca-antagonist. norad- 
renaline antagonist and antihistamine properties as well as a pronounced effect on the heart 

US-A-3.446.901, GB-A-1. 169.944 and GB-A-1.1 69.945 disclose certain 3,3-diphenyipropyiamine deriva- 
tives and pharmaceutical compositions having antidepressant activity, i.a, N,N^imethyl-3-(2-methoxyphenyI)- 
3-phenylpropylamine, which is considered to be the closest prior art as regards chemical structure (see also 
the comparative tests reported at the end of this specification). DK-A-1 1 1.894 discloses a special process for 
preparing certain diphenyialkylamines having an effect on the heart and circulation. The specifically described 
compounds are primary or secondary amines, and none of them has any hydroxy or afkoxy substituent in ortho 
position of the phenyl rings. OA. Vol. 97 (1 982) 1 201 05n discloses certain N-aiylalkylisoquinolines which may 
have a hydroxy substituent in the ortho position of a phenyl ring. These compounds have sympatholytic activity 
and cany aromatic substituents on the nitrogen atom. 

It is an object of the present invention to provide a novel classof 3.3-diphenylpropylamlnes having Improved 
anti-cholinergic properties, especially in relation to the effects on these other systems and acute toxicity. 

In a first aspect the Invention provides novel 3,3-diphenylpropylamines of formula I 



wherein W signifies hydrogen or methyl, R2 R3 and R« independently signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyl or halogen, and X represents a tertiary amino group of formula II 



wherein R* and R« signify non-aromatic hydrocarbol groups, which may be the same or different and which 
together contain at least three carbon atoms, preferably at least four carbon atoms, especially at least five car- 
bon atoms, and wherein R« and R« may form a ring together with the amine nitrogen, said ring preferably having 
no other hetero atom than the amine nitrogen. 

The compounds of formula I can form salts with physiologically acceptable acids, organic and Inorganic, 
and the invention comprises the free bases as well as the salts thereof. Examples of such acid addition salts 
indude the hydrochloride, hydrobromide, hydrogen fumarate, and the like. 

When the novel compounds can be in the form of optical isomers, the invention comprises the racemicmixt- 
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10 



ure ad wefl as the individual enantkxners as such. 

A preferred sub-class of compounds according to the Invention comprises tertiary amines of formula I, whe- 
rein each of R 5 and R 6 Independently signifies CWalkyt. especially Ci^-alkyl, or adamantyl, R 5 and R* together 
comprising at least three, preferably at least four carbon atoms. R 5 and R* may carry one or more hydroxy 
groups, and they may be Joined to form a ring together with the amine nitrogen atom. 

Presently preferred tertiary amino-groups X In formula I Include the following groups a)-f). each of which 
may carry one or more hydroxy groups. 

a) -N^ 32 , b) -< 3 , c) -N v 3 

^ CH(CH 3 ) 2 V C(CH 3 ) 3 x C(CH 3 ) 2 CH 2 CH 3 



15 




25 

The following are examples of presently preferred specific compounds of formula I : 
N,N-dlsopropyf-3^4iydroxy-^ and its (+)-isomer I 

r>Lrrathy1-N-tert.butyI-^ 
Nnmemyl-N^rtbuttf^^^ 
30 N-memyl^^rtbut^-3>bis^24iydroxypher^)propyla 
N,hWllsopropyl-3 P 34)M24iydroxyphenyl)prop^ 
N,N-dl1soproptf-3-{2£<lihyd^ 
NHTiemyl^-tertbutyl-^S^ 
N,lSl-diIsopropyI-3-{2Hiiemoxyphenyl)-3-pheny[pro 
35 N-p^2Hiiethoxyphenyr)-3-phenylpro 

In a second aspect of the invention provides methods for preparing the compounds of formula I, especially 
the following methods : 

a) reacting a reactrvely esterified 3,3-dlphenylpropanol of formula III 

AO 



45 




m 



wherein R 1 -R 4 are as defined above, and any hydroxy groups may be protected such as by methylatlon or 
so benzylation, and wherein Y Is a leaving group, preferably halogen or an alkyl or arylsulphonyloxy group, 
with an amine of formula IV 

H-X IV 

65 wherein X is as defined above, or 

b) reducing a 3,3-diphenylpropionamide of formula V 
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wherein R^R 4 and X are as defined above and any hydroxy groups may be protected, preferably using a 
complex metal hydride, 

c) N-methylating a secondary 3,3-diphenylpropylamine VI 



wherein R 1 -R 4 are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as and R* with the exception of methyl, Z preferably being a hydrocarbyi group com- 
prising at least three carbon atoms, the N-methyiation preferably being carried out using formaldehyde or 
formic acid, or 

d) reducing a 3,3-diphenylpropylamine of formula Vila or Vflb 



wherein R 1 -R 4 and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, preferably by means of catalytic hydrogenation, and 

0 when necessary splitting off hydroxy protecting groups In the compounds obtained, if desired after 

mono or di-haiogenation of one or both of the phenyl rings, and/or 

ii) if desired converting obtained bases of formula I into salts thereof with physiologically acceptable 
acids, or vice versa, and/or 

iii) if desired separating an obtained mixture of optical isomers Into the individual enantiomers, and/or 

iv) if desired methyfating an ortho-hydroxy group in an obtained compound of formula I, wherein R 1 is 
hydrogen and/or R 4 is hydroxy. 

The above general methods can be carried out in a manner known per se and/or in accordance with the 
working examples described below, with due consideration of the desired amino groups and the substituents 
on the benzene rings. 

The removal of hydroxy protecting groups according to i) above can e.g. be done by treatment with hyd- 
robromic acid, borontribromfde or by catalytic hydrogenation. 

The separation of mixtures of optical Isomers, according to ii) above, into the individual enantiomers can 
e.g. be achieved by fractional crystallization of salts with chiral acids or by chromatographic separation on chirai 
columns. 

Novel compounds of formula VIII 





Vila 
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vm 



10 wherein R 1 -R* are as defined above, and the corresponding protected compounds (e.g. comprising protected 
hydroxy groups), are useful as chemical Intermediates for the preparation of e.g. the compounds of formula I, 
and they can be prepared by means of several different methods which are known perse, such as by addition 
of ethylene oxide (X) to a correspondingly substituted diphenylmethane (IX) In the presence of a suitable base 
such as sodium amide : 

15 



20 




ix x vm 

25 

The compounds VIII can also be prepared by reduction of the corresponding 3,3-dlphenylpropionic acids, 
preferably using complex metal hydrides. 

The 3,3-dlphenyipropanols VIII can conveniently be converted into the corresponding reactwely esterified 
30 derivatives II I in a manner known perse by displacing the hydroxy groups with e.g. a halogen atom or an alkyi 
or arylsulphonyfoxy group. 

The 3,3-d ipheny lamkles of formula V used as starting materials in method b), can e.g. be prepared by react- 
ing the above mentioned 3,3-diphenyt propionic acids with an appropriate amine. 

The secondary amines used as starting materials in method c) can conveniently be prepared by reacting 
35 a primary amine H2N-Z (wherein Z is as defined above) with a corresponding reactively esterified 3,3-dlphenyi- 
propanol In analogy with method a) above, or by reduction of the corresponding secondary 3,3-diphenyi- 
proplonamtdes in analogy with method b) above. The secondary amines can also be prepared by reduction of 
unsaturated hydroxyamines XI 




wherein R 1 -R 4 and Z are as defined above, either in one step by catalytic hydrogenatlon, or by reduction to the 
50 corresponding saturated hydroxyamtne, preferably using a complex metal hydride such as lithium aluminium 
hydride, followed by removal of the hydroxy group by catalytic reduction. As an alternative, the hydroxy group 
may first be split off as water, followed by reduction of the formed unsaturated amine. 

The unsaturated hydroxy amines XI ca n convenie ntfy be prepared by the addition of a Schlff base of formula 

XII 

55 

CH 3 -CHJv|-Z XII 



wherein Z is as defined above, 
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to a benzophenone of formula XIII 



XIII 



10 



15 



20 



25 



30 



45 



50 



65 



d^pr^^ 

Also the starling materials Vila, Vllb for process tfleanhA n^n^ k.. *u * , 
by addition of an organometallic compound jJKTxJb * meth ° d8 kn0W " ^ *> 

R 2 3 

lie R* 
XlVa Xlyb 

to a ketoamine XVa or XVb respectively to form a corresponding hydroxy amine XV. 

R 2 

^CH 2 -CH r X XVI 

and, if desired, splitting off water torn compound XVI 
nesllmS^ 

f^SS^^ *™ - *- ^ or salts with 

fortnJecfionithX^^ 

sitions according to the Ihveflb^comZJ^! KSTS! - procedures - Such pharmaceutical compo- 

ferial, organic or inorganic, suitable for TZ^^n^ZT? "* 

gelatin, gum arablcum, lactose, mfcrocrystallhe cellulose ^l .^T l admniatrabon such as : water. 
Phosphate, magnesium stearate, telcuT^SaTSSntfS T^*? - * calcium hydrogen 
contain other pharmaceutical^ aetto ZJteSd ^ SUCh """P 081 '" 0 "* also 

emulsifiers, flavouring agents, buffers,^ t °* m ™* n * 

traCsuSr^ 

sions or emulsions for parenteral ad^n^sb3ftr^ t ^nd m^like ®^ sterpe solutions, suspeiv 

potency of the selected specific compound me moS ^ T** 00 SeVeral factora such 33 *• 

severity of the condition "? *■* "! ^ * th ° ^ *• 

to about 4 mg per kilo of bodv wetoht , * 9 * f0r 6xample> be from 0.05 mg 

about 200 mg each *"* adm,nbtered " « doses. e.g. containing from about 0.05 to 

The invention wiB be further llustrated by the following non-limiting examples. 
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General 

1 H-NMR spectra were run In CDCI 3 using a J EOL PMX60 spectrometer. In some cases, only a limited num- 
ber of spectral peaks, useful for characterisation purposes, are reported. 
5 Reported yields mostly refer to crude material of sufficient purity to be taken to the next stage. 

Solvents are abbreviated as follows : 

IPE = diisopropyl ether 

PET = petroleum ether 
10 Ether= diethyl ether 

Amines are abbreviated as follows : 

IPA = diisopropyl amine 
15 TBA = tertbutyi amine 

Melting points were taken on a Koefler bench. 
Temperatures are in °C. 

Water is used for the washing steps, unless otherwise stated. 

20 

Example 1 

Preparation of 4-phenyl-3.4-dihydrocoumarins 

25 a) 4^2-Methoxy-5^ethytprtenyl>-6^ (I) 

A mixture consisting of 2-methoxy-5-methyldnnamic add {96.0 g, 0.5 mol), p-cresd (108 g, 1.0 md). tet- 
raline {200 mi), and cone, sulphuric acid (20 g) was heated slowly to refluxlng temperature (145-150°). After 1 
1/2-2 h, the mixture was coded, taken up in ether, washed with water and sodium carbonate, dried and evapo- 
rated, giving 138 g {97%) crude oil. Two recrystallisations from acetone gave white crystals of the desired lac- 

30 tone, m.p. 126-127°. 

C I8 H 1S 0 3 (2S2*3) requires: C 76.57 H 6.43 O 17.00 

Found 76.9 6.** 17.0 

35 

b) 64lydroxy^pheny<-3 t 4^ihydrocounaar1n (11) was prepared In a similar way In 97% yield from cln- 
namfc acid and hydroqulnone. M.p. 138° (IPE-Ether). 

40 

C 15 H 12°3 < 2 *°« 3 > requires: C 74,99 H 5.0* O 19.98 

F °™<* 75.0 5.00 19.6 

45 c) 4-<2-rnethoxy-4-jrethy1phBnyi)-7-r^ was obtained in a simBar way from 2- 

methoxy-4-methylcinnamic acid and m-cresd In 58% yield, M.p. 147-148° (IPE-acetone), 

C 1S H 18 0 3 (282.3) requires: C 76.57 H 6A3 O 17.00 
50 Found 76.* 6.31 17.2 

The above lactone (90 g, 0.32 mol) In methylene chloride (500 ml) was refluxed with BBr 3 (1 15 g, 0.46 md) 
for 24 h, the solution was concentrated, the residue was taken up in ether, the solution was washed with sodium 
65 carbonate and water, dried and evaporated, giving 80 g (93%) of a syrup which crystallized on standing. Crys- 
tallization from IPE-PET gave white crystals of 

d) 4-(2-hydroxy-4Hrethy1phenyl)-7-r^ (III), m.p. 1 37°, 
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C 17 H 16°3 ( 268 -3> require* C 76.10 H 6.01 O 17.89 
Found 76.2 6.30 17.0 

5 

e) 8^ydroxy^-phenyl-3,4-dIhydroooumarin (IV) was obtained In a slmPar way from cinnamic acid and 
catechol in 18% yield M.p, 136° (IPE). 

» C 15 H i2 0 3 (2W.2) requires: C 74.99 H 5.0* O 19.9S 

Found 75.0 5.01 19.9 

f) 4-(2-Methoxyphenyl)-3 r 4-dihydrocoijmarin (V) was obtained in a similar way In 45% yield from methyl 
f5 2-methoxycinnamate and phenol. The crude reaction mixture was contaminated with methyl 3-(4-hyd- 

roxyphenyl)-3-<2-methoxyphenyl)-propjonate. After removal of this by-product with Ice-cold NaOH, the title 
compound was obtained as an oil of sufficient purity to be taken to the next step. 

Example 2 

20 

Preparation of 3,3-diphenylproptonic acid esters 

a) Methyl 3-(2HT)ethoxy-4-methylphenyl)'3-phenylpropk)nate (VI) 

T-Methyi-A-phenyl^^dihydrocoumarin (78 g, 0.327 mol) In 1 50 ml methanol and 150 ml acetone oontain- 
25 ing methyl Iodide (1 00 g, 0.7 mol) and K 2 C0 3 (55 g, 0.4 mol) was refluxed for 24 h, filtered, and the solvent 
was evaporated. The residue was dissolved in ether! the solution was washed with water, dried and evaporated 
giving 86 g (92%) of a viscous oil 

NMR : 6 6.6-7.2 (m 8H), 4.9 (t 1 H), 3.8 (s 3H). 3.5 (s 3H), 3.0 (d 2H), Z2 (s 3H). 

b) Methyl 3>bis-(2-methoxyphenyl)-propionate (VII) was obtained in the same way in 96% yield from 
30 the lactone (V) of Example 1f), m.p. 84-87° (IPE). 

C 1S H 20°* {300> ^ rec J uires; C 71 -9» H 6.71 O 21.3 
35 F»nd 71.* 6.67 21.6 

c) Methyl 3-(2 T 3-dfbenzyloxyphenyl)-3-phenylpropionatB (VIH) was obtained in a similar way in quan- 
titative yield from the lactone (IV) of Example 1e) and benzyl chloride in methanol. In addition to K2CO3 the 

40 reaction mixture also contained some Nal. M.p. 72° (IPE). 

C 30 H 2S°4 (W2 - 5) requiresi C 79.63 H 6.2* O 14.14 
Pound 79.9 6.15 14.1 

49 

d) Methyl 3-(2-benzyloxyphenyl)-3-phenylpropionate (IX) was obtained in a similar way as a viscous 
oil in 81% yield from 4-phenyl-3 l 4-dihydrocoumarin and benzyl chloride. 

NMR : S 7.2 (m 14H). 4:9 (s 2H, 1 1H), 3.5 (s 3H), 3.0 (t 2H). 
so e) Methyl i<2-methoxy>5-methyiphenyl)-3-pheny[proptonate (X) was obtained in a similar way from 
6-methyW-pheny1-3 i 4-dihydrocoumarin In 96% yield. 
NMR : 8 7.4 (m 8H), 5.0 (t 1 H), 3.9 (s 3H) f 3.7 (s 3H), 3.2 (d 2H), 2.4 (s 3H). 

f) Methyl 3 t 3>bIs-(2-methoxy-5-methylphenyl)propioriate (XI) was obtained In a similar way in quan- 
titative yield from the lactone (I) of Example 1a) and methyl Iodide. 

55 NMR : 5 6.6-7.1 (m 6H), 5.1 (t 1H), 3.7 (s 6H), 3.5 (s 3H). 3.0 (d 2H) t 2.2 (s 6H). 

g) Methyl 3-(2 > 5-dibenzyloxyphenyl)-3-phenyiproplonatB (XII) was obtained in a similar way In 90% 
yield from the lactone (II) of Example 1 b) and benzyl chloride. 

NMR : 5 6.8-7.4 (m 18H). 5.0 (s 4H, 1 1H), 3.7 {s 3H). 3.1 (d 2H). 
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h) Methyl 3 t 34>is^2-ben2yioxy^methytphenyQprDptonate (XIII) was obtained in a similar way in 95% 
yield from the lactone (III) of Example 1d) and benzyl chloride. By GLC the product is homogenous, and by MS 
It has the correct M.W. 

i) Ethyl ^A-dlmethoxyphenyD-S-phenylpropionate (XIV) 

5 A mixture of ethyl tinnamate (88 g, 0.5 mol), dimethyl resorclnol (276 g, 2.0 md) and cone, sulphuric acid 

(50 g) was stirred on a boiling water-bath for 2 h, whereafter all the volatile materia] was distilled off in vacuum. 

The residual oil was dissolved in ether, the solution was washed with sodium carbonate, dried, and evaporated 

giving 1 01 g (64%) of the title ester in the form of a viscous ofl. 

NMR : 6 6.4-7.2 (m 8H), 4.9 (t 1H), 4.0 (q 2H), 3.7 (s 6H), 3.0 (d 2H), 1.1 (t 3H). 
i0 j) Methyl 3>bis^2 t 4^lmethoxyphenyl)propk)nate (XV) was obtained in a simflar way from methyl 2,4- 

dtmethoxyclnnamate and dimethyl resorcind. The product thus obtained contained about 23% of dimethyl 

resorcinol. It was taken to the next step without further purification, 
k) Methyl-3-(5-chloro-2Hfnethoxyphenyl)-3-phenyl propionate 

6-CW(»o-4-phenyl-3 f 4-dihydroa)unwin (435 g f 1.68 mol. Preparation : T. Manlmaran & V.T. Ramak- 
15 rishnan, Ind. J. Chem. B 18(1 979) 328) is added to a hot solution of sodium hydroxide (1 40 g. 3.5 mol) In water 
(500 ml). The solution is chilled to 25*C and dimethyl sulphate (442 g f 3.5 md) Is added dropwise during 1 h 
with stirring and cooling at 25-35°C. The mixture is stirred for an additional 2 h whereupon a solution of 100 g 
of sodium hydroxide in 500 ml of water is added and the mixture is stirred unta a dear solution is obtained. An 
excess of concentrated hydrochloric acid Is added to predpitate the methoxy acid, which separates as an oil 
20 which slowly crystallizes. It is filtered off, washed with water and dried. Crystallization from 2-propanol gives 
cdourfess crystals of 3-(5-chloro-2-methoxyphenyl)-3-phenyl propionic acid, m.p. 144 P C. Yield 455 g. 

The above acid (291 g, 1 .0 mol) In 1 litre methanol containing 50 g concentrated sulphuric acid was refiuxed 
for 8 h. The solvent was distflled off, the residue was taken up In ether, washed with water and sodium carbonat 
solution, dried and evaporated giving 300 g (100%) crude oH. Recrystalllsatfon from IPE gave white crystals of 
25 the title compound, m.p. 65-66°. 



C 17 H 17 CI0 3 (304,8) requires: C 67.0 H 5.62 CI 11*63 
Found 68.1 5.82 11.7 

30 

Example_3 

Preparation of 3,3-dlphenytpropanols 

35 

a) 3-(2-Methoxy4-methylphenyl)-^-phenylpropanol(XVI) 

The ester (VI) of Example 2a) (84 g, 0.295 mol) in 150 ml dry ether was added dropwise to a suspension 
of LWH 4 (1 1.3 g f 0.295 mol) In 300 ml dry ether. The mixture was stirred overnight, then decomposed by the 
careful addition first of 1 1 g of water, then of 15% NaOH until a white granular precipitate was formed. The mbct- 
40 ure was filtered, the fBtrate was washed with water, dried, and evaporated giving 71 g (91%) of an oil which 
crystallized on standing. Recrystalllzatjon from IPE-PET gave white crystals, m.p. 83°. 



C 17 H 20 O 2 (256.*) requires: C 79.65 H 7.88 O 12M 
45 Found 79.* 7.89 12.7 

b) 3 t 3-BM2-methoxy phenyl) propand (XVII) was obtained in a similar manner in quantitative yield as 
a viscous oil from the ester (VII) of Example 2b). 
so C ) 3-{2,3-Dibenzyloxyphenyl)-3-phenyl^opanol (XVIII) was obtained in a simBar way as a viscous OH 
in 96% yield from the ester (VIII) of Example 2c). 

<j) 3-2(Benzyloxyphenyl)-3-pheny|propanol (XIX) was obtained in a similar way as an o3 in 78% yield 
from the ester (IX) of Example 2d). 

e) 3-(2^ethoxy-5^thylphenyl)^phenylpropanol (XX) was obtained In a similar way as an oil In 

55 quantitative yield from the ester (X) of Example 2e). 

NMR: 3 6.8-7.4 (m 7H), 4.7 (t 1 H), 3.8 (s 3H), 3.7 (m 2H), 2.3 (s 3H), 2.0-2.3 (m 2H). 

f) 3 t 3-Bis-(2-methoxy-5-methylphenyl)propanol (XXI) was obtained In a similar way in 98% yield from 
the ester (XI) of Example 21). M.p. 89° (IPE). 

9 



EP 0 325 571 B1 



C 19 H 2 ^0 3 (300.*) requires: C 75.97 H 8.05 O 15.98 
Found 75.9 8.02 16.1 

g ) ^S-Dibenzytoxyphenylj-a-phenylpropanol (XXII) was obtained in a similar way In 88% yield from 
the ester (XII) of Example 2g). M.p, 78° (IPE). 

C 29 H 28 0 3 (W*.5) requires: C 82.05 H 6.65 O 11-31 
Found 82.0 6.62 1L2 

h) 3 t 3-Bis-(2-benzyloxy-4HTiethylphenyl)propanol (XXIII) was obtained in a similar way as an oil in 53% 

yield from the ester (XIII) of Example 2h). 

i) s^^^-DimethoxyphenyD-a-phenylpropanol (XXIV) was obtained as a golden oil In 92% yield from 

the ester (XIV) of Example 2i). 

NMR : 5 6.5-7.2 (m 8H), 4,5 (t 1H), 3.8 (s 6H), 3.6 (m 2H), 2.0-2.6 (m 3H). 

j) 3,3-Bis^2 ( 4-dimethoxyphenyl)propanol POCV) was obtained in a similar way from the impure ester 
(XV) of Example 2j). By NMR, the product contains about 20% of dimethyl resorcinol. 

k) 3-(4«F1uorphenyl>3-(2'-methoxyphenyl)propanol (XXVI) 

A Grignaid reagent was prepared in the usual manner from o-bromoanlsole (93.5 g, 0.5 mol) and mag- 
nesium (12 g, 0.5 mol) in 100 ml dry ether. A solution of p-fluorobenzaldehyde (62 g, 0.5 mol) in 100 ml ether 
was added dropwise to this solution. After about 1 h, the mixture was decomposed with NH4CI and worked up, 
giving 100.6 g (87%) of 4-fluoro-2'-methoxy^lphenylmethanol. Recrystaliization from IPE-PET gave white crys- 
tals, m.p. 88°, 

C 1 ^H 13 F0 2 (232.3) requires: C 72.40 H 5.64 
Found 72.9 5.75 

The obtained carbinol (46.2 g, 0.2 mol) in 600 ml ethanol was hydrogenated in the presence of 4 g of 5% 
Pd/C catalyst After about 5-6 h, the reaction was complete and the mixture was worked up giving 40 g (93%) 
of 4-fluoro-2'-methoxy-diphenyl methane as a clear oil. 
NMR : 6.8-7,2 (m 8H), 4.0 (s 2H), 3.8 (s 3H). 

The obtained methane derivative (71 g, 0.33 mol) in 100 ml ether was added to a solution of NaNH 2 prep- 
ared in situ from sodium (8.5 g, 0.37 mol) in about 300 ml of NH3. After about 1 h, a solution of ethylene oxide 
(1 7.5 g, 0.395 md) in 7 5 ml ether was added dropwise. The mixture was stirred for 2 h, and most of the ammonia 
was then removed with a stream of air. Solid NH4CI was then added, followed by the addition of water. The 
oiganic phase was separated, washed with water and 2N Ha, dried and evaporated, giving 81.5 g (95%) of 
the title compound. M.p. 61° (IPE-PET). 

C I6 H 17 FO z (260.3) requires: C 73-82 H 6.58 
Found 7*-l 6.77 



I) 3-(5-Chlon>2-methoxyphenyl)-3-phenylpropanol 

The ester from Example 2k) (91.5 g, 0.3 mol) in 500 ml dry ether was added dropwise under nitrogen to 
LlAl H 4 (1 1 .4 g, 0.3 md) in 200 ml dry ether. The mixture was stirred at room temperature overnight, then decom- 
posed with 1 1 g water and 1 1 g 15% NaOM solution. Work up gave 72.5 g (87.5%) colourless oil. Recrystalli- 
zation from IPE gave white crystals of the title compound, m.p. 80°. 

C 16 H 17 C10 2 (276.8) requires: C 69.43 H 6.19 CI 12.81 
Found 70.1 6.4* 12.9 
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Example 4 

Preparation of 3,3-diphenyipropyl-p-toluene suiphonates 

a) 3 t 3-Bis^2-methaxyphenyI)propyl-p-tduene sufghonate (XXVU) 

The propanoi (XVTl) of Exampie 3b) (35 g, 0.123 moJ) in 100 mi chloroform cents Sning 30 rri pyridine was 
cooled to about -10° and then treated with p-totuene sulphonyl chloride (29 g, 0.15 mol). After standing in the 
cooler (about +5°C) overnight, the mixture was poured Into ice-water, the organic phase was washed with water 
and edd 2N HCI, dried, and the solvent was distflled off at < 50°C, giving a crude oil in quantitative yield. Rec- 
rystallization from IPE gave white crystals of low and indefinite m.p. 

C^^OjS (426.5) requires: C 67.58 H 6.1* S 7.52 
Found 66.8 6.22 7.76 

b) 3^2-Methoxy-4^ethylpheny1)-3>pheny1p^opyl-p-tQiuene sulphonate (XXXI) was obtained In quan- 
titative yield from the propanoi (XVI) of Example 3a). 

c) 3-(2 t 3-Dibenzyk)xyphenyl)-3-pheny1propy1>p-tduene sulphonate (XXVIIf) was obtained in a simflar 
way as a thick oil In 88% yield from the propanoi (XVIII) of Example 3c). 

d) 3^2-Benzyioxyphenyl>3-phenylpropyi>p>toiuene sulphonate (XXIX) was obtained in i similar way 
in 98% yield from the propanoi (XIX) of Example 3d). 

e) 3^2-Metho)cy-5HTiethylpheny1)-3^henyipropyl-p-tDluene sulphonate (XXX) was obtained in quan- 
titative yield from the propanoi (XX) of Example 3e). M.p. 64° (IPE-PET), 

C 23 H 2 ^S (396^) requires: C 69.67 H 6.10 S 8.09 
Found 69.8 6.20 7.85 

f) 3 t 3-BM2-n^moxy-5-methylphenyl)-propyl'P-toluene sulphonate (XXXII) was obtained in quantita- 
tive yield from the propanoi (XXI) of Example 3f). M.p. 117° (acetone-PET). 



C 26 H 30 O 5 S (454.5) requires: C 68.7 H 6.65 S 7.05 
Found 68.8 6.66 7.11 

g) 3-(2,5-Da>enzyloxypheny1)-3-phenylpropyi-p-toluene sulphonate (XXXI11) was obtained in a similar 
manner In quantitative yield from the propanoi (XXII) of Example 3g). 

h) 3,3-BIs-(2-benzyloxy-4-methyi phenyl (XXXIV) was obtained in a simi- 
lar way In 86% yield from the propanoi (XXIII) of Exampie 3h). 

I) 3^2,4-Dimethoxyphenyl)-3-phenylFropyl-p-toluene sulphonate (XXXV) was in the same way 
obtained in 96% yield from the propanoi (XXIV) of Example 3J). 

j) 3 > 3-Bls-(2,4-dimethoxyphenyl)-propyl-p-toluene sulphonate (XXXVI) was obtained In the same man- 
ner from the propanoi (XXV) of Example 3J). The product was contaminated with dimethyl resordnd. 

k) 3-(4^luorphenyl)-3-(2-m^ sulphonate (XXXVII) was obtained In a 

similar way in 88% yield from the propanoi (XXVI) of Example 3k). M.p. 67° (IPE). 



CjjH^FO^S (414.5) requires: C 66.65 H 5.59 S 7.74 
Found 67.1 5.69 7.78 



I) 3^-Methoxyphenyl)-3-pherTytpropyf-p-toluerre sulphonate (XLVIII) 

A mixture of anisde (1080 g, 10 mol). benzyl alcohol (216 g, 2 mol) and p-tduene sufphonic add (40 g) 
was refluxed for 2 h In an apparatus equipped with a water separator. Excess of anisde was then distilled off, 
the oily residue was dissdved In ether, washed with water and sodium carbonate, dried and fractionated, giving 
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304 g (77%) of a pale yellow oil, b.p. 115-1 18°/0.4Torr. ByNMR, it Is a 1 : 1 mfxture of o-methoxy andp-methoxy 
diphenyl methane. This material was converted to a mixture of the corresponding propanols by reaction wrih 
ethylene oxide, as in the preparation of the propand (XXVI) of Example 3k). This mixture of propanols was 
then converted as described above to a mixture of p-toluene sulphonates from which the title-compound could 
be isolated in 35% yield after two recrystaJlizatbns from IPE. M.p. 108°. 



C 23 H 24°4 S (39 *- 5 > requires: C 69-67 H 6*10 S 8.09 
Fouftd 69.3 6.00 8.17 

m) 3K5-Chloro-2-methoxypheriyi>S>phenylpropyl^tPluenesulphonate 

The alcohol from Example 31) (66 g, 0.24 mol) in 300 ml chloroform containing 75 ml pyridine was treated 
portionswise in the cold with p4oluene-sulphonyl chloride {55 g, 0.29 md). The mixture was kept at 5°C for 1 8 
h, solvent was evaporated under vacuum at < 50°, the residue was taken up in ether, washed with water and 
2 N Ha, dried and evaporated giving 100 g (97%) of a straw-yellow syrup. Recrystallization from IPE gave the 
title compound, m.p. 89-90°. 

C 23 H 23 CK> 4 S (430.96) requires; C 64.10 H 5.38 S 7.44 CI 8.23 
FoUftd 64.4 5.45 7.04 8.17 



Example 5 

Preparation of tertiary 3.3-diphenytpropylamines 

a ) N,N>DiisQpropyU3>bis-(2-methoxyphenyl)-propylamine (XXXVIII), hydrogen oxalate 
The tosylate (XXVII) of Example 4a) (42.6 g, 0.1 mol) in 100 ml acetonitrile and 100 g (1.0 mol) diisop- 
ropylamine was heated in a pressure bottle at 80° for 4-6 days. Volatile material was then evaporated, the resi- 
due was treated with excess of 2N NaOH and extracted with ether. The extract was washed with water and 
extracted with 2N HCI. This extract was washed with ether, basified, extracted with ether, washed with water, 
dried, decoloured, filtered and evaporated, g Iving 24.0 g (66%) of a crude oil. This on was converted to the oxalic 
acid salt by treating an acetone solution of the base with one equivalent of oxaJicackj in acetone. M.p. 160-161° 
(acetone). 



C 2J H 35 N0 6 (445.6) requires: C 67.39 H 7.92 N 3.14 O 21.55 
F0Und 67.2 8.22 2.94 21.9 

b ) N,N-Diisopropyl-3^2,3-dfoen 

The free base was obtained in the same way in 76% yield from the tosylate (XXVHI) of Example 4c). 

NMR : 6.9-7.2 <m 16H), 5.0 (s 4H), 0.9 (d 12H). 

°) N,N-Dilsopro py1^-(2-meth^ (XL), hydrogenfumarate 

The free base was obtained in 69% yield from the tosylate (XXX) of Exampie 4e). It was converted to the 

fumaric acid salt in the usual manner. M.p. 176° (acetone). 

C 27 H 37 N0 5 (455.7) requires: C 71.17 H 8.20 N 3.07 O 17.6 
Found 71.3 8.27 3.04 17.9 

d ) N^-Diisopropyl-3^2HTiethoxy^-methy1phenyl)-3-phenylprop^ (XLI), hydrogenfumarate 
The free base was obtained In 25% yield from the tosylate (XXXI) of Example 4b). The fumaric acid salt 
had m.p. 147-148" (aoetone). 
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C 27 H 37 N °5 (W5 ' 7)re< ' uire55 C 7U7 H 8 - 20 N 3 - 07 O 17.6 
Found 7IJ 8.14 3.00 17.6 

e) N,N-Dttsopropyl-3,3-bis^2H^ (XLH), hydrochloride 

The free base was obtained in 78% yield from the tosylate (XXXII) of Example 4f), It was converted to the 
hydrochloride with ethereal Ha In the usual manner. M.p. 163-164° (acetone-ether). 



C 25 H 3g N0 2 a (420.1) requires: C 71.49 H 9.12 N 3.33 O 7.61 CI 3.44 
Found 71.6 9,03 3.27 7.93 836 

f) N,N-Dfisopropyl-3"(2 > 5-dibergyloxyphenyl)-3-phenylpropylamIne (XUII) 
The free base was obtained In 70% yield from the tosylate (XXXIII) of Example 4g). 

NMR : B 6.6-7.2 (m 18H), 5.0 (s 4H), 4.5 <t 1 H), 1 .0 (d 12H). 

g) NJ^Diisopropyk3>bls-(2-benzylox^ (XLIV) 
The free base was obtained in 62% yield from the tosylate (XXXIV) of Example 4h). 

NMR : B 6.6-7.2 (m 16H), 4.8 (s 4H, 1 1H). 0.9 (d 12H). 

h) N > N-Drisopiopyl-3-(2 t 4^lmethoxypnenyl)-3-phenylpropylamine (XLV) 

The free base was obtained in 56% yield from the tosylate (XXXV) of Example 41). 

NMR : 6.5-7.3 (m 8H), 4.4 (t 1H), 3.8 (s 6H), 1 .0 (d 12H). 

I) N, N-Diisopropyl-3>bM2,4Kiimethoxy phenyl)propylamine (XLVI) 

The free base was obtained in 34% yield from the tosylate (XXXVI) of Example 4j). 

NMR : 5 6.5-7.3 (m 6H), 4.6 (t 1 H), 3.9 (s 12H), 1.0 (d 12H). 

j) N,N-DHsopropyl-3^4-fluorophenyl)-3-(2-^ XLVII) 

The free base was obtained In 71% yield from the tosylate (XXXVII) of Example 4k). 

k) N > N-Dnsopropyl-3K2HTiethoxyphenyl)-3-phenylpropylamine (XLIX), hydrogen furoarate 

The free base was obtained in 86% yield from the tosylate (XLVII I) of Example 41) and was converted to 

the fumarfc acid salt In the usual way. M.p. 134-136° (acetone-IPE) or 163-164° (methanol). 

C 26 H 36 N0 5 (4*1.6) requires: C 70.72 H 7.99 N 3.28 O 18.12 
Found 70.8 7.93 3.28 18.1 

I) N-[3-(2-MethoxyphenylV3-phenylpropy^2 > 2 t 6 > 6-teti^ethylplperidine (LXIV) 
This compound was obtained in the same way in 54% yield from the tosylate (XLVIII) of Example 41) and 
2,2,6,6-tetramethyipiperidln8. M.p. 100° (IPE). 

C 25 H 3J NO (365.6) requires: C 82.U H 9.65 N 3.83 
Found 82.0 9.62 3.57 

m) N,N^lisopropyl-3-{5^hloKfr2-methoxy^ 

The tosylate from Example 4m) (43.1 g, 0.1 mo!) was heated for 4 days at 80° with dnsopropylamine (50 
g, 0.5 mo!) In 100 ml acetonlirlte, giving 23 g (64%) of crude title compound. By GC, it Is at least 93% pure, 
n) N-[3-(2-Ben2^oxyphenylV3-phenylpropy"^^^ 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 2, 2,5, 5-tetra methyl- 
pyrrolidine, it was obtained as a sticky oil, which was converted to the hydroxy analogue without further puri- 
fication (Example 9ab)). 

o) N-[3-(2-Benzyloxypheny1)-3j>henylpro 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 4-hydroxy-2,2,6,6-tet- 
tamethylpiperidine, and it was obtained as a sticky oil which was converted to the hydroxy compound without 
further purification (Example 9ac)). 

p) N^2-Hydroxy-1,1-dimethylethyl)-3^ 
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This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 2-amino-2-methyl- 
propanol. The solid product was crystallized from dtlsopropyl ether and melted at 103°C. It was used as start 
material in Example 7p). 



C 26 H 31 N °2 {389 - 5)re< J uires: c *°' 17 H N 3.60 O 8,22 

Fou ™* $0.0 8.09 3.69 8.51 

Q) N-(1-Adamantyl)-3^2>ben2yloxyphenyl>3-phenylpropylamine 

This compound was similarly prepared from the tosylate (XXIX) of Example 4d) and 1-amlnoadamantane. 
It was used as start material in Example 7q). The hydrochloridesemihydrate was prepared In acetonllrlle and 
melted at 225°C. 



C 32 H 37 NO - HCU ' 2 H 2° (W7a) C 77.31 H 7.91 N 2.82 O *.83 CI 7.13 

Foundj 77.3 8.23 2.65 5.0* 7.1* 

Examples 

Preparation of secondary 3 t 3-diphenylpropylamines 

a) N-tert-Butyl^^bts^Z-methoxyphenyDpropylamlne (L), hydrogen oxalate 

The tosylate (XXVII) of Example 4a) was heated with a large excess of teitbutylamine as described in 

Example 5. giving the free base in 78% yield, which was converted to the oxalic acid salt in the usual manner. 

M.p. 135-136° (acetone-ether). 



C 23 H 3l N0 6 0U7.5) requires: C 66,17 H 7.48 N 3.36 O 22.99 
Found 65.6 7.31 3.36 23J> 

b ) N-tert.Butyl-3-(2>diben2yloxyphenyO-3-phenylpropylamine (U), hydrochloride 

The free base was obtained as above in 78% yield from the tosylate (XXVIIf) of Example 4c). The HCI salt 
had m.p. 184-185° (acetone-methanoWPE). 

C 33 H 3g N0 2 Cl (516.1) requires: C 76.79 H 7.42 N 2.71 O 6.20 CI 6.87 
Found 763 7.30 2.72 6.02 6.81 

c ) N-tertButyl-3-{2-benzytoxyphenyD-^^ hydrogen oxalate 

The tree base was obtained in 84% yield from the tosylate (XXIX) of Example 4d). The oxalic acid salt had 
m.p. 198° (acetone-ether). 



C 2g H 33 NO ; (*63.6) requires: C 72.5* H 7.18 N 3.02 
Found 71.8 7.13 2.95 

d) N4ert.Butyl-3-(2-methoxy^ (Lilt), hydrochloride 

The free basa was obtained in 90% yield from the tosylate (XXX) of Example 4e). When treated with 

ethereal HCI, it gave a somewhat hygroscopic salt which seems to be associated with 1/4 mol of water. M.p. 

171° (ethanol-ether). 
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c 2jH 2 9NO-HCl.I/»H 2 OOJ2J) (requires): C 71.55 H 8.7$ N 3.97 O 5.67 CI 10,06 
Found 71.8 8.72 4.05 5.57 10.1 

e) N-tert,Butyi^2-methoxy^-roethyiphen^ (UV), hydrochloride 

The free base was obtained in quantitative yield from the tosyiate (XXXI) of Example 4b). The HCI-salt had 
m.p. 138-149° (methanol-isopropanol). It was associated with 3/4 md of water. 

C 21 H 30 NOa.3A H 2 0 (361.5) requires; C 69.77 H 8.80 N 3.88 CI 9.81 
Found 69.8 8.76 3.93 9.75 

f) Njgrt 1 Buty1j I 3 : b^ (LV) t hydrochloride 

The free base was obtained in quantitative yield from the tosyiate (XXXII) of Example 4f). The HCI-salt had 
rap. 242° (acetone). 

C 23 H 3» NOC1 (392 - 0) re <I uires: C 70.*7 H 8.7* N 3.57 CI 9.05 
Found 70.2 8.81 3.46 8.99 



g) r^tert.Butyf>3K2,5-dibergyloxyphenyfV3i)henylp^pylamine (LV1), hydrochloride 

The free base was obtained in 85% yiefd from the tosyiate (XXXIII) of Example 4g). The HCI salt had m.p. 
188°(ethanol-ether). 

C 33 H 38 N0 2 CJ (516.1) requires: C 76.79 H 7.*2 N 2.71 O 6.20 CI 6.87 
Found 77.2 7.50 2.64 6.53 6.85 

h) N4ertButyi>3,3-bls-(2'benzyloxy-4-methylphenyl)-propyiamine (LVll) t hydrochloride 

The free base was obtained in 94% yield from the tosyiate (XXXIV) of Example 4h). The HCL-salt had m.p. 
21 0 9 (acetone-ether). 

C 35 H *2 N °2 C1 (5W ' 2) re <l uire * C 77.25 H 7.78 N 2.57 O 5.89 a 6.52 
Found 77.6 7.82 2.35 6.08 6.55 

i) r^ertButyl-3-(2 t 4KlimethoxyptienylV3-phenylpropylamlne (LVIII), hydrochloride 

The free base was obtained in 84% yield from the tosyiate (XXXV) of Example 41). The HCI-salt had m.p. 
1 96° (acetone -ethanoi-ether), 

C 2i H 30 NO 2 CI (363.9) requires: C 69.31 H 8J1 N 3.85 O 8.79 CJ 9.7* 
Found 69.3 8.04 3.80 8.89 9.81 

j) N»tertButy1^ y ^bis-<2 > 4-dlmethoxyphenyi)-propyiamine (LIX), hydrochloride 
The free base was obtained in 60% yield from the tosyiate (XXXVI) of Example 4j). The HCI-salt had rap. 
251° (methanol-acetone). 

C 23 H 34 NO « CJ <*2*.0) requires: C 65.15 H 8.08 N 3.30 O 15.09 CI 8.36 
Found 8.06 3.57 15.3 8.67 
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k ) N-tertButyl-3K4-1tuoropheny1)-3^^ (LX}, hydrochloride 

The free base was obtained in 89% yield from the tosylate (XXXVII) of Example 4k). The HCI-salt had m.p. 
194° (ethanof-acetone). 

C 20 H 27 NOFC1 (351.9) requires: C 68.26 H 7.73 N 3.98 Ci 10*08 
F ° Und 68.9 7.97 4.01 9 j 9 

0 ^eilButyl^^2-methoxyphenyl)>3>phenylpropylamine (LXI), hydrochloride 
The free base was obtained in 88% yield from the tosylate (XLVIII) of Example 4Q. The HCI-salt had m.p. 
205°. 



C 20 H M NOC1 (333.9) requires: C 71.94 H 8.45 N 4.20 O 4.79 
FoUnd 71.9 8.44 4.67 4.79 

m > ^1>1^meth ylpropyl)^2-met^^ (LXII), hydrochloride 

The free base was obtained In 95% yield from the tosylate (XXX) of Example 4e) and tert. amylamine. The 
HCI-salt had m.p. 1 88-189° (ethanol-acetone). 



C^^OCl (362.0) requires: C 73.00 H 8.91 N 3.87 O 4.42 Ci 9.80 
F ° UQd 73.4 8.98 3.83 4.61 9M 

n > ^»1-P™ ^propyl^ (LXIII), hydrochloride 

The free base was obtained in 94% yield from the tosylate (XXXII) of Example 4f) and tert amylamine. 
The HCI-salt had m.p. 21 0° (ethanol-acetone). 

C 24 H 36 N0 2 CI (406.0) requires: C 71.00 H 8.94 N 3.45 O 7.88 CI 8.73 
F0Und 71.1 9.01 3.60 7.92 8.73 



°) ^tertButyt-3-(5-<ftloro-2-methoxypte^ 

The tosylate from Example 4m) (43.1 g, 0.1 mol) in 100 ml acetonitrile was treated with tert. butyiamine 
(37 g, 0.5 mol) and the mixture was heated in a pressure bottle at 80° for 4 days. The usual worfc-up afforded 
32 g (100%) crude title compound. The base in ether-acetone was treated with ethereal HCf giving the hyd- 
rochloride salt, m.p. 21 6-21 8°. 

C 20 H 2S aNaHa (368.36) requires: C 65.21 H 7J9 N 3.80 a 19.25 
F0Und «.i 7.39 3.90 18.7 



Example 7 

Preparation of tertiary 3,3-diphenylpropytamines from secondary amines 

a ) N-Methyl-hMe rt.butyl-3-(2-^ (LXV), hydrochloride 

A mixture of the secondary amine (LXI) of Example 61) (29.7 g, 0.1 mol), formic acid (13.8 g, 0.3 mol), and 
37% fbimaldehyde solution (12.5 g, 0.12 mol) was refluxed for 1 8-24 h. The mixture was then cooled, basifled 
with NaOH, and extracted with ether. The extract was washed with water, dried and evaporated, giving 29.3 g 
(94%) of a crude oil. The HCI-salt was prepared from ethereal Ha in the usual way, m.p. 199°. 
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C 21 H 30 NOC1 ft* 7 - 9 ) requires: C 72.49 H 8.69 N 4.03 C! 10.19 
Found 71.9 8.79 4.23 10.1 

b) N-Methyl-ritert.butyl^-(2<netho^ (LXV1), hydrochloride 
The free base was obtained In the same way in 89% ylekJ from the amine (Llll) of Example 6d). The HCI-salt 

had m.p. 161° (acetone). 

C 22 H 32 NOCJ (362.0) requires: C 73.00 H 8.91 N 3.87 O 4.42 CI 9.08 
Found 73.0 8.96 3.94 4.59 9.77 

c) hlMethylN-tertlXity^^M^ (LXVM). hydrochloride 

The free base was obtained In 96% yield from the amine (L) of Example 6a). The HCI-salt had m.p. 187-1 90° 
(acetone-ether). 

C 22 H 33 NOCJ (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.56 3.53 8.93 8.92 

d) ri^ethyl-KHertbutyl^2HTieth^ (LXVIII) 
The free base was obtained in 96% yield from the amine (UV) of Example 6e). M.p. 64° (IPE). 

C 22 H 31 NO (325.5) requires: C 81.17 H 9.60 N 4.30 O 4.92 
Found 81.0 9.83 4.15 5.03 

e) N-Methyt-hMert.l>uryl-3,3-bM^ (LXIX) 

The free base was obtained In 97% yield from the amine (LV) of Example 6f). M.p. 95° (IPE). 



C 24 H 35 N0 2 (370.0) requires: C 78.00 H 9J5 N 3.79 O 8.66 

Found 78.1 9.57 3.70 8.80 

f) N-Methyl-r+tertl^tyl-3^4-tiu (LXX), hydrochloride 

The free base was obtained in 82% yield from the amine (LX) of Example 6k). The HCI-salt had m.p. 218° 
(ethanol-acetone). 

C 21 H 29 NOClF (365.9) requires: C 68.93 H 7.99 N 3.83 CJ 9.69 

Found 69.0 7.97 3.95 9.60 

9) ^1.1-Dimethy|propyO~N^^ hyd- 
rochloride 

The free base was obtained in 98% yield from the amine (LXII) of Example 6m). The HCI-salt had m.p. 
176-177° (acetone). 

C 23 H 3( ^NOCJ (376.0) requires: C 73.47 H 9.11 N 3.73 CI 9.43 

Found 73.4 9.15 3.73 9.41 
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h ) hHl.1-Dimethylpropyl)-N-me^^ (LXXIl), hyd- 

rochloride 

The free base was obtained Fn 89% yfeJd from the amine (LXNQ of Example 6n). The HCI-salt had m.p, 
147° (acetone-ether). 

C 2J H 37 N0 2 C1 (420.1) requires: C 71.49 H 9.12 N 3.34 O 7.62 CI 8.44 
F0Und 70.8 9.20 3.63 7.74 8.42 

0 N-Methyl^te rtbuty^ (LXX1I1) 

This compound was obtained as an oil In quantitative yield from the amine (LVIII) of Example 61) 

NMR : 6.5-7.3 (m 8H). 4.3 (t 1H), 3.8 (s 6H), 2.3 (s 3H), 1.0 (s 9H). 

i) ^ M ethyl-N-tertburyt-3-(2,5-dite (LXXIV) 

This was obtained as an ofl in 95% yield from the amine (LVI) of Example 6g). 

k ) N^ethyl-NMe rt,butyl^ > 3^M2-benz^^^ (LXXV), hydrochloride 

The free base was obtained in 92% yield from the amine (LVII) of Example 6k). The HCI-salt had m,p 170- 

171° (acetone-ether). 

C 36 H 44 N °2 C1 (558 ' 2) squires: C 77.46 H 7.95 N 2.51 O 5.73 CI 6.35 
Found 77.6 7.86 2.42 5.89 6.31 

! ) ^ e tM4sl4er tbuty1-3,3^rs^^ (LXXVI). hydrochloride 

The free base was obtained in 96% yield from the amine (UX) of Example 6j). The HCI-salt had m.p. 180- 
1 90° and seems to be associated with 1/4 mo! of water. 

C 24 H 36 N0 4 C1 !/ * H 2° (W7 - 0) requires: C 64.48 H 834 N 3.13 O 16.11 a 7.93 
F ° Und 6W 8.27 3.02 16.2 8.19 

m ) N-Methyl^t ert.buM^^2 > 3-dibenzyloxyphenyl)^-prienylpn^ (LXXVI I) 
This was obtained as an oil in 98% yield from the amine (U) of Example 6b) " 
NMR : 6 6.9-7,3 (m 18H), 2,1 (s 3H) f 1.0 (s 9H). 
n ) N-Methyl-^tertbutyf^ 

This was obtained as an oil in 97% yield from the amine (Ul) of Example 6c) 
NMR : 6.9-7.3 (m 14H), 5.0 (s 4H), 4.5 (t 1 H), 2.2 (s 3H), 0.9 (s 9H). 
°) N-Methyl-N-tertbutyl^-(5-chloro-2HTOthoxyprffiriyl^ 

The secondary amine from Example 6o) (25.3 g, 0,076 mol) was refiuxed for 1 8 h with formic acid (9 2 g 
0,2 mol) and 35% formaldehyde solution (8.5 g, 0.1 mol). Work-up gave 25.6 g, (97.5%) crude base. This was' 
dissolved in acetone and treated with an equimolar quantity of oxalic acid in acetone giving beige crystals of 
the title compound, hydrogen oxalate, m.p. 165°. 



C 2l H 2g ClNO-C 2 H 2 0 4 (436.0) requires: C 63.37 H 6.94 N 3.21 CI 8.13 
F ° Und 62.7 6.83 3.10 7.97 

rt N^2-Hydroxy-1 t 1^imethyle^^ 

Thfs compound was similarly prepared from the compound of Example 5p). It was obtained as a sticky oil 
which was converted to the free hydroxy compound of Example 9ad). 
q) N^1^damantyl-N-methyl-3^2-ben^xyphen 

This compound was similarly prepared from the compound of Example 5q). It was obtained as a sticky oH 
which was converted to the free hydroxy compound of Example 9ae) without further purification. 
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Example 8 

Preparation from otefinic precursors 

5 a) N4srt.buft/!-3^2,6^!m^ (LXXIX) 

A solution of dnso propylamine (10.1 g, 0.1 mol) in dry ether (100 ml) was cooled to -10°. A solution of 
butyl lithium In hexane (65 ml, 0.1 mol) was added, and the mixture was stirred at -10* for 20 min. A solution 
of N-ethytidene-tertbutylamtoe (1 0 g, 0.1 moi) In dry ether (100 ml) was added and the solution was stirred at 
0° for 20 min. After cooling to -30° a solution of 2,6-dimethoxybenzophenone (24.1 g t 0.1 mol) In dry ether 
10 (1 00 ml) , containing 30 ml THF, was added. The mixture was then stirred at ambient temperature for 20 h and 
hydrolized with water. The organic phase was washed with water, dried and evaporated, giving 32 g (94%) of 
N-[3^2£«Jhnethoxypheny1)^^ydroxy^i>h^ as an oil. 

This oil was dissolved in absolute ethanol (250 ml), the solution was cooled to -5°, and NaBH 4 (5.7 g , 0.1 5 
mol) was added portion wise. The mixture was stirred at 0° for 1/2 h, then at ambient temperature for 3 h. Most 
15 of the solvent was distilled off in vacuum, the residue was treated with water, extracted with ether, washed with 
water, and extracted with 2N HCI. The extract was washed with ether, basrfied with NaOH, extracted with ether, 
dried and evaporated, giving 30 g of the title amine. 

The HCI-salt had m.p. 203-204° (acetone-ether) and seems to be associated with 1/4 mol of water. 

20 

C 21 H 29 N °3 #HCI,1/ * H 2° (38 ** 5) requires: C 65.60 H 8.01 N 3.6* O 13.52 
Found 65.9 8.11 3.6* 13.7 

25 b) N-teit Butyl-3-(2,6-dimethoxy phenyl)-3-phenyl-2-prapene-1 -amine (LXXX) 

The above amine from step a) (21 g, 0.061 mol) was added to 6.3N H£0 4 (20 ml, 0.126 md). The mixture 
was stirred on a boiling water bath for 2 h, cooled, basified, and extracted with ether. The extract was washed, 
dried and evaporated, giving 17.8 g, (90%) of the title olefin as a dear oil. The HO-salt had m.p. 220-22°, and 
was associated with 1/4 mol of water. 

30 

C 21 H 27 N0 2 .HC1. i/*H 2 0 requires: C 68.82 H 7.86 N 3.82 O 9.82 CI 9.68 
Found * ~ 68.8 7.89 3.92 9.81 9M 

35 c) N-Methy1-hltertbutyl-3^2»^ (LXXX1), hydrogen fumarate 

The definic amine from step b) (16.3 g, 0.05 mol) in methand (250 ml) containing 0.5 g of a 10% Pd/C 
catalyst, was hydrogenated at ambient temperature and pressure. The mixture was then filtered through Cefa- 
ton, the filtrate was taken to dryness, giving 16.3 g (100%) of N4ert.buty|.3^2,6^iiTiethoxyphenyl)-3-pheny|. 
propylamine. The HCI-salt had rap. 244° (ethanol). 



AO 



45 



50 



65 



C 21 H 29 N0 2 .Ha (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.7* 
Found 69.3 8.29 3.83 9.27 9.75 

The above secondary amine, as the free base, was methylated with formaldehydeformic add as described 
in Example 7, giving the tertiary amine in 96% yield. The fumade acid salt had rap. 185-190° (acetone). 

C 26 H 35 Nb 6 («57.6) requiresx C 68.25 H 7.71 N 3.06 O 20.95 
Found 67.8 7.59 3.05 21.6 



Example 9 

Removal of O-protective groups 

a) N,N-Dnsopropyi^2>hydroxyphenyf)-3-phenyipropylamine (LXXX1I), hydrochloride 
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The amine (XLDC) of Example 5k) (20.8 g, 0.064 mol) in methylene chloride (150 ml) was cooled below 0°. 
A 1N solution of BBr 3 In CH 2 Cl 2 (64 ml, 0.064 mol) was then added dropwlse, the solution was then kept in the 
cooler (5°) for 2-5 days, and volatile material was distilled off at < 50°. The residual syrup was basffied, ext. 
racted with ether, the extract was washed with water, dried and evaporated, giving a viscous syrup. The HCI-salt 
had m.p. 222° (methand-ether), yield 31%. 

C 21 H 29 NaHC1 (347 * 9 > squires: C 72-49 H 8.69 N 4.03 O 4.60 CI 10.19 
FoUnd 72.0 8.72 3.74 5.06 10.3 

The following compounds were obtained in the same way. 

b ) N^24frdrox yphenyQ-3-prwmYlp^ (LXXXHI), hydrogen fuma- 

rate 

From the amine (LXIV) of Example 51). Crude yield 78%. M.p. fumanc acid salt = Indefinite. 

C 2g H 37 0 5 (467.6) requires: C 71.9 H 7.91 N 3.00 O 17.1 
FoUnd 71.8 8.41 3.01 16.6 

c ) N^-Diisopro pyl^^hydroxy-S-methylphenyl^phenylpropylamine (LXXXIV), hydrochloride 
From the amine (XL) of Example 5c). Crude yield 85%. HCI-salt, m.p. 209-210° (acetone-ether). 

C 22 H 31 NO.HCl. 1/4 H 2 0 (366.5) requires; C 72.09 H 8.95 N 3.82 O 5.46 C! 9.67 
F0Und 72.3 8-95 3.71 5.68 9.61 

d ) N-Methy1-^t ertbutyl^2-hy^ (LXXXV), hydrochloride 
From the amine (LXVI) of Example 7b). Crude yield 100%. HCI-salt, m.p. > 260° {ethanol). 

C 21 H 29 NO.HCl (347.4) requires: C 72.49 H 8.69 N 4.03 CI 10.19 
FoUnd 72.7 8.58 3.81 10.95 

e ) N^-Dfisopropyl^^^^^hydroxyphenytipropylamine (LXXXVI), hydrochloride 

From the amine (XXXVIIJ) of Example 5a). Crude yield 57%. HCI-salt, m.p. 257° (ethanol-ether). 

C 21 H 29 N0 2 .HC1 (363.9) requires: C 6931 H 8.31 N 3.85 O 8.79 CI 9.74 
Found 693 837 3.95 9.23 9.40 

0 N^ethyi^-tert.buty1-3>bM2-hyoVoxyphenyf)propylamine (LXXXVI I), hydrochloride 

From the amine (LXVII) of Example 7c). Crude yield 100%, m.p, 190°. HCI-salt, m.p, 252° (ethanol). 



C 20 H 27 NO 2 .HCi (349.9) requires: C 68.65 H 8.06 N 4.00 CI 10.13 
Found 68.4 8.06 4.17 9.59 

9) N,N-Pitsoprop yl^2-hydroxy^m (LXXXV1I1), hydrochloride 

From to amine <XLI) of Example 5d). Crude yield 90%. HCI-salt mp. 217° (ethanol). 
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C 22 H 31 N0.HC1. 1/4 H 2 0 (366,5) requires: C 72.09 H 8.96 N 3.82 O 5.46 CI 9,67 
Found " 72.3 8.91 3.93 5*27 9.46 

h) N^^iteopropyi^^^bl^-hydroxy-SHnethyiphenyOpropytarnlne (LXXXIX), hydrochloride 
From the amine (XLII) of Example 5e). Crude yield 93%, rap. 166°. HCNsalt, m.p. 220' (ethanol). 

C 23 H 33 N °2' HC1 (392 - 0) squires: C 70.47 H 8.74 N 3.57 CI 9.05 
Found 70.6 8,78 3.71 8.93 

I) N^ethyt-N-tert,butyl3»3-b (XC), hydrochloride 

From the amine <LXIX) of Example 7e). Crude yield 79%, rap. 199-201° (IPE). HCI-salt, rap. 220° 
(acetone). 



C 22 H 31 N0 2# HCi (378J)) requires: C 69.91 H 8-54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.70 3.75 8.81 9.15 

j) r^ethyt-N-tertbutyl^ (XCI). hydrochloride 

From the amine (LXVIII) of Example 7d), Crude yield 100%. HCI-salt, m.p. 240° (ethanol). 

C 2i H 29 NaHC1 (3 * 7 * 9) re quiresi C 72.49 H 8.69 N 4.03 O 4.60 CI 10.19 
Found 72.5 8.75 4.06 4.90 10.1 

k) N,N-Di^propyl-3^4'fiuorophenyi)--3-<2-hydroxyphenyl)propy1amine (XCI I), hydrochloride 
From the amine (XLV1I) of Example 5j). Crude yield 72%. HCI-salt, rap. 183° (acetone-ethanoQ. 

C 21 H 27 FNO.HCl (364.9) requires: C 69.12 H 7.73 N 3.83 
Fowd 69.1 8.09 3.82 

I) N > N-DHsopropyl-3-(2,4-dihydroxyphenyl>-3~phenylpropylamine (XCIII), hydrochloride 

From the amine {XLV) of Example 5h). Crude yield 31%. HCI-salt, rap. 205-21 0° (ethanol-acetone-ether). 

C 21 H 29 NO r HCl (363o9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
Found 69.5 8.33 3.72 8.91 9.87 

m) ^1,1-Dimethylpropyl)-r^ (XCIV), hyd- 

rochloride 

From the amine (LXXII) of Example 7h). Crude yield 100%, m.p. 190-195°. HCI-salt, rap. 235-240° (etha- 
nohacetone-ether). 

C 23 H 33 N °2' HC1 1* 92 *) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05 
Found 70.0 8.96 3.54 8.11 9.19 

n) N-Methyl^-tertbutyl-3^2,4-dihydro^ (XCV), hydrobromlde 

From the amine (LXXIII) of Example 71). Crude yield 78%, m.p. 260°. HBr-salt, m.p. > 260° (ethanol). 
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C 2Q H 25 N0 2 .HBr (39*.*) requires: C 60.9 H 7.16 N 3.55 O 8.11 Br 20.27 
Found 60.8 7.18 3.29 8.38 20.2 

o) N^Diisopropyt^^is^^dihydroxyphenyQpropytamine (XCVI), hydrochloride 
From the amine (XLVI) of Example S). The HCI-salt, consisting of an amorphous brown powder, did not 
give a satisfactory elemental analysis because of incomplete combustion. 

P) N^ethyl-N-tert.butyl-3>bis^ (XCVH), hydrochloride 

From the amine (LXXVI) of Example 71). Crude yield 87%, m.p.260°. The HCI-salt did not give a satisfactory 
eleme ntal analysis because of incomplete combustion. 

N > ^Diisopropyl^2 r 5>dihydroxyphenyl)-3^henylpropyiamine (XCV11I), hydrochloride 
The amine (XUII) of Example 5f) in the form of the free base (32 g, 0.063 mo!) in methanol (500 ml) con- 
taining 5 g of a 5% Pd/C catalyst was hydrogenated at ambient temperature and pressure. After2 h the reaction 
was complete. The mixture was filtered, the filtrate was taken to dryness, the residue was dissolved in acetone 
and treated with ethereal HCI, giving 19.8 g (87%) of a crude salt, m.p. 260*. Recrystalltzation from methanol 
gave white crystals, m.p. 260°. 

C 21 H 29 N0 2 .HC1. 1/4 H 2 0 (368.6) requires: C 68.W H & 36 N 3.80 O 9.77 CI 9.62 
F ° Und 68.* SAO 3.60 10.3 9.02 

The following compounds were prepared in the same way. 

0 N^emyW-tertbutyl^(2>dihydroxyphenyl)^henylpropylamine (XCIX), hydrochloride 
From the amine (LXXIV) of Example 7j). Crude yield 90%. HO-ealt, m.p. > 270° (methanol-water). 

C 20 H 27 NO 2 .HCl (3M.9) requires: C 68.65 H 5.06 N 4.00 O 9. J* CI 10.13 
Found 68.9 8.02 3.93 9.60 10.5 

s ) N,N-Diisopropyl-3,3^1s^2^ydroxy^methylphenyl)propylamine (C), hydrochloride 
From the amine (XLIV) of Example 5g). Crude yield 100%. HCI-salt, m.p. 253" (methanol-ether). 

C 23 H 33 N0 2 .HCI (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 a 9.05 
F0Und 70.5 8.74 3.55 8.47 8.03 

l ) N-Methyl4^4ertbu^l^,3-bisK24>ydroxy4^thylpheny0propytarrane (CI), hydrochloride 
From the amine (LXXV) of Example 7k). Crude yield 97%, a yellow powder. HCI-salt, m.p. 260« (metha- 
nol-acetone). 

C 22 H 31 N0 2 .HC1 (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
F0Und 69.9 8.68 3.67 8.85 9.24 

") N,^Dfisopropyi^-(2.3-dihydroxyphenyO-3-phenylpropylamlne (Cll), hydrochloride 
From the amine (XXXIX) of Example 5b). Crude yield 100%. HCI-salt, m.p. 174-176° (acetone). 

C 21 H 29 N0 2 .HC1 (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CI 9.74 
F0Und 69.5 833 3.66 9.37 9.63 



w) N-Methyl-N-te rt.butyl-3-(2^-<iihydroxyphenyl)^-phenylpropylamlne (ail), hydrochloride 
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From the amine (LXXVll) of Example 7m). Crude yield 1 00%, a white powder. HCf-salt, m.p. 209-21 0°, slow 
heating, (methanol-acetone). 

C 20 H 27 NO 2 .KCi. 1/4 H 2 C (358*9) requires: C 66,92 H 8U4 N 3,90 O 11*14 C! 9M 
Found 66.9 8.12 3.76 11.8 9.74 

x) N-methyi-^tert.bu^ (CIV), hydrochloride 

From the amine (LXXVIII) of Example 7n). Crude yield 100%. HCI-salt, m,p. 255° (acetone-ether). 

C 20 H 27 NO.HCI (333.9) requires: C 71.94 H 8.45 N 4.20 CI 10.62 
Found 71.9 8.43 4.01 10.5 

y ) N-Methyl44-teftbut^3-(2,^ (CV), hydrochloride 

From the amine (LXXXI) of Example 8c) with BBr 3j In low yield. HCI-salt, m.p. 170° (ethanol-ether). 

C 20 H 27 NO 2 .HCl. 1/2 H 2 0 (358.9) requires: C 66.93 H 8.14 N 3.40 O 1 1.14 CI 9.87 
Found 67,4 8.28 3.63 10.9 9.99 

z) N r N-Dlfeopropyt^5^hJorp-2-hydrox 

The base from Example 5m) (11.7 g, 0.032 md) was treated with pyridine (7.6 g, 0.096 moi) and cone 
HCI (1 3 g). The mixture was taken to dryness in vacuum and the residue was heated In an oil-bath at 205-21 5 Q 
for 1 1/2 h. The melt was cooled somewhat, water was added, the mixture was digested in a boiling water bath 
and coded. 2 N HCI was added, the salt was filtered off, washed with 2 N HCI and dried, giving 1 1 .0 g (90%) 
white salt m.p. 200°. Recrystallization from acetone gave the hydrochloride of the title compound, m.p. 202- 
203°. 



C 2J H 2g CINO.HCI (382.4) requires: C 65.96 H 7.64 N 3.66 CI 18.54 
Found 66.0 7.88 3.63 18 3 

aa) N-MethyM^tefcbuty^ 

The free base from Example 7o) (10.5 g, 0.03 mol) was treated with pyridine (7.0 g, 0.09 mol) and cone. 
HCI (12 g). The mbcture was taken to dryness in vacuum and the residue was heated In an ol-bath at 205-215* 
for 1 1/2 h. The melt was cooled somewhat, excess of 2 N NaOH was added, the mixture was extracted with 
ether, the extract was washed with water, dried and evaporated giving 7JB g (88%) crude syrup. This was dis- 
solved In ether and treated with ethereal HCI giving 8 g (83%) of hydrochloride salt Recrystallization from ace- 
tone-2 N HCI gave the hydrochloride of the title compound, m.p. 260°. 

C 20 H 26 C1NO.HC1 (368.4) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
Found 65.0 7.30 3.73 18.9 



ab) rH3-(2-Hydroxyphenyl>3-phenylpn>^^ 

The crude amine from Example 5n) was hydrogenolysed as described In Example 9q). The free amine was 
obtained as an ofl which was converted to the hydrochloride and crystallized from 2-propanol. M.p. 250°C. 



C 23 H 31 N0.HC1 (374.0) requires: C 73.86 H 8.63 N 3.75 0 4.28 Ci 9.48 
Found 73.8 8.71 3*59 4.80 9.45 
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ac > N-t^2^ydfox vphflnyl)-3-phenylpropy|H-hvdrox^2^.6.6-tetramethylplpertdlna 

The benzyloxy compound from Example 5o) was hydrogenorysed as described in Example 9q). The free 

base was converted to the hydrochloride semihydrate which was crystallized from acetone. The compound 

melts with decomposition at about 150°C. 

C w H 33 N0 2 .Ha. 1/2 H 2 0 (413.0) requirest C 69.7? H 8.5* N 3.39 O 9.68 CI 8.58 
F0Und! 70.0 8.67 3.47 9.98 8.13 

ad > N^ydr < »y.1J^i t r«mylethvtVr^emvt-3.(2-hydroxypheiivl)^^henW 

The benzyloxy compound from Example 7p) was hydrogenolysed as described in Example 9q). The amine. 

obta ned as a glassy mass, was converted to the hydrochloride which was obtained as an amorphous solid on 

precipitation from ethanol with ether. 

C 20 H 27 NO r HCl (349.9) requires* C 68.65 H 8.06 N 4.00 O 9.15 CI 10.13 
Foundt 68.25 8.18 3.98 9.12 10 . 0 

ae > N-1-Adamanty|- N^thv^M2-hvdroxyphenvl)-3-phenylpro»Atemlne 

The benzyloxy compound from Example 7q) was hydrogenolysed as described In Example 9q). The free 
hydroxyamine was obtained as a glassy mass. It was dissolved In anhydrous ether and treated with an excess 
of hydrogen chlonde in ether. The hydrochloride precipitated as a powder which decomposed at about 220°C. 

C 26 H 33 NO.HCI (412.0) requires: C 75.79 H 8.32 N 3.40 O 3.88 CI 8.61 
F0Undj 75.3 8X1 3.22 3.45 8.96 



Example 10 
Reduction of amides 



a) N.N-Dnsopropyt ^2^ethoxy-S^thylphenyl)-3^henylpropylamine 
^ o ^* 5 " melhy,phenyl> ^' phenylprop ' onic acid < 12 - 8 9- °- 05 "»») (J D. Simpson & H Stephen. J 

chlonde is dhb led off under reduced pressure. The remaining crude 3K2-methoxy-5^ethyl P henyl)-3-phenyI- 
propiony. chlonde isdfesolved In 50 ml of dichloromethane and added dropwise to a stirred soluSn ofdSop- 
h^«!u!] 8 « in 200 ml of dichloromethane at about 0°C. The solution is left for 2 h, me solve nt 

b distilled off and the remaining material is treated with water. The solid product consisting of N.rWfeopropyl. 
3K2HT.ethc.xy.5^mylphenyl)^henyl P ropionajTiide is filtered off. dried and added in small portions to a stir- 
^r^jSl" 2 1"!!"? a 'T nilJm hydrWft (6>0 8l °- 16 mo) ) *y ^ (700 ml). The mixture Is refluxed for 

M ^'JS 01 ^ andB 16 destroyed by *"> careful a<Wition of the ether layer Is separated and dried 
w^anhydroussod^msu.fete.Afterfltretlonthe^^ 

The Preened salt Is collected and crystallized from 2-propanol. The hydrogen fumarete melts at 176»C. 
The ^d J^oride 1 ^^ sfrnflarty prepared. 

Example 11 

a > N-Memyt.N.ter tburyl^S^taro^^ydroxypheny1>-3^henv1p^ 
kl A solution of chlorine {7.1 g. 0.10 mol) in acetic ackJ {500 ml) Is added dropwise to a stirred solution of 
^thyWta*butyl-3^2-hydro^^ (29J g> 0<10 ^ ,„ ace „ c aM (20Q 
etfrring. After 2 h the solvent Is distilled off under reduced pressure and the crude hydrochlo ride left is recrys- 
tallized from 2-propanot Melting point 260°C. y 

roch b > rida ^J^^ 
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Example 12 

Separation of (+>• and (-)-enantiomers 

{±)-N,N-Dllsopropy^3^2-hydroxyphenyi)^ (31.1 g, C.10 rr.d} Is dissolved in 300 m! of 

ethanol. A solution of L(+)-tartarfc acid (15.0 g. 0.10 mol) In 400 ml of ethanol Is added. The mixture is heated 
a few minutes in a boiling water bath and seeded with crystals obtained by cooling and scratching a small 
sample of the main solution. The mixture is chilled at about 4°C over-night whereupon the crystalline precipitate 
is filtered off, washed with cold ethanol and recrystallized repeatedly from ethanol. The pure (-)-N T N-dllsop- 
ropyl-3-<2-hydroxyphenyl)-3-phenylpropy1amine hydrogen L-(*Hartrate thus obtained has [a]f -10.6° (c = 5% 
In methanol). The free amine Is obtained by alkalisation of an aqueous solution, extraction Into ether, drying 
and evaporation of the solvent Sticky oil, [afg -5.4° (c = 5% in methanol). 

(+VN t N-D}feopropyi-3'(2-hydroxyphenyl)-3-pheny1propylarnine fs slmflarly prepared using D-(-)-tartaric 
add. The hydrogen-D-(-)tartrate has [af» +1 0.0°. The free amine has [a]*> +5.6°, both measured as 5% sol- 
utbns in methanol. 

Example 13 (continuation of Example 1) 
Preparation of 4-phenyi-3 t 4-Qlhydrocoumarins 

g) 4-(2^ethoxyphenyi)6HTiethy>-3 t 4-dihydrocoumarin(Cv1) 

A mixture of 2-methoxyclnnamic acid (178 g, 1.0 mol), p-cresol (108 g, 1.0 mol), and p-toluenesul phonic 
acid monohydrate (47.5 g, 0.25 mol) was stirred on a boiling water-bath for about 2 h during which time the 
system was evacuated with a waterpump to remove formed water. The solid was then broken up and washed 
copiously with water. The granular material was then stirred with a large volume of saturated NaHC0 3 solution 
containing some 10% acetone. The product was ffltered off, washed, dried and recrystallised from acetone 
affording 167 g (62,5%) white crystals of the desired lactone, m.p. 140°. 

C X vll x <0* (268.3) requires: C 76.10, H 6.01, O 17.89 
Found: 76.0 5.97 17.9 

h) 6-Chioro-4>(2-mQthoxyphenyl)-3,4-dihydrocoumarin (CV1I) was prepared in a similar way In 49% 
yield from 2-methoxycinnamlc acid and p-chlorophenol, the reaction temperature being 130° in this case. M.p. 
172-173° (acetone). 

C*«H*30, (288.7) requires; c 66.56 H 4.54 O 16.62 
Found; 66.8 4.45 16.5 

Example 14 (continuation of Example 2) 
Preparation of 3,3-diphenylproplonic acid esters 

I) Methyl-3-(2Hmethoxyphenyi)-3^^ (CVl)l) was obtained as an 

oil in 75% yield from the lactone CV1 of Example 13g in the manner described for the ester VI of Example 2a). 

m) MeftyVg-g-c^ was obtained as an oil 

in the same way in 97% yield from the lactone CVH of Example 13. 

Example 15 (continuation of Example 3) 

Preparation of 3,3-diphenyipropanols 

rn) 3^5^hloro-2Hrnethoxyphenyl)-3^Hrnethoxyphenyl)pror^noi (CX) was obtained in 84% yield from 
the ester CIX of Example 14m in the manner described for the propanol XVI of Example 3a), except that the 
reduction was carried out in toluene with a 10% molar excess of a 3.4 M toluenlc solution of sodium bis(2-me- 
thoxyethoxy)alumlnium hydride (SMEAH) Instead of UAIHi. M.p. 70-72° (IPE). 
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in ■■l.iiiL__^ 2 uf h ^^ was obtained In the same way 

Sc" lr ° mtneeSter CVI " * EXamP ' e °°"sisted of a golden oil of 89% purify 

Example 16 (continuation of Example 4) 

Preparatio n of 3.3-dlphenylpropyI-p-toluenesulphonates 

"I ^ 3K2-Mettexyp henyl^2-methoxy.5HT>eftylphenyl)woDvt.p^oluenesulDhonatefC^H) was prep- 

SJi^iT; W r^r XXV " * Examp ' ; 4a> yield from the prop™. CW rf 

Example 15n) using CH^Cfe as solvent instead of chloroform. MLp. 101 • (etherttPE). 

C a »Ha«O il S (440.57) requires: C 68.16 H 6.41 S 7.28 
FOUnds 68.3 6.51 7.20 

? } .. ^^hl^^tlroxyphenvl^ ^ ^emoxyphenvl^propyl-p-toluenesijlphoi^ (CXHI) was 
obtained m the same way in quantitative yield from the propane! CX of Example 15m. M.p. 97-98" (acetone/IPE). 

C^bCIO^S (460.92) requires: C 62.54 H 5.47 s 6.94 Cl 7.69 
FCUnd: 63.0 5.65 6.95 7.70 

Example 17 (continuation of Example 5) 
Preparation of tertiary 3,3-diphenylpropylamfcies 

^ , KN^Bsopropyl-a-tS^hlo^-niet hoxyphenylV^HiiemoxypherivlbroD ^ (CX1V) was 

obtoned as an ol In ife .the tosylate CXl'l . of fe£U 16o ) g the Ifner desenbed 1 S anZ 
XXXVIII of Example 5a). Purity by GC ■ 99.9%. 

® } ^N^'^propy^2-memoxypheny|).3^2-rnemoxv.S ^fty^ (C XV) was 

SJSEI 8 T S ? 9% Cmda yWd fmm the k^ 319 fcxV of ^ampte 16n). After chromatographic 
piinfication on an Si-gel 60 column (eluation with light petroleum), the product {oO) had a purity of 100%Tccord- 
ing to GC. 

. t} . ^ 2 '! e ^ 0 ^' 5 H ^^>-^P ten yn-2^33-tatrame m vlpyirolidlne (CXVft was prepared fan <u>. 
be^-o-me^phenyfpropyl tosylate and 2,2.5,5-tetrame4ipyrrolidine following L dfrectioTgten 
m Sample 5a). It was obtained asastlcky oO which was converted to the free hydroxy impound of ^mpte 

Example 18 (continuation of Example 6) 
Preparation of secondary 3,3-dlphenyjpropytamines 

CaiHaaClNCb.HCl (398.38) requires: C 63.3 H 7.34 N 3.52 Cl 17.80 
FoUnd: 63.2 7.46 3.49 !7.4 

N'te/tButyl-M2-memoxypl)envl)^- <2-memoxv-5^emylphenyl)pr^ (CXVill) was 

££ ned In a 8lmiar way in 89% crude yield from the tosylate CXII of Example 16n). The HQ-salt had m.p. 
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10 



Requires: C 69.91 H 8.54 N 3.71 CI 9.38 O 8.47 

Found: 69.8 8.73 3.60 9.45 8.79 

Example 19 (continuation of Example 7) 

Preparation of tertiary 3,3-dlphenylpropylamfnes from secondary amines 



r) N-MethyJ-N4ertbuty1-3^5K^loro-2-methoxypn^^ (CXIX) was 

prepared in 89% yleid from the amine CXVI1 of Example 18p) In the manner described for the amine LXI of 
Example 7a). The HCJ-salt was prepared by treating an acetonlc solution of the free base with contracted hyd- 
rochloric acid. M.p. 130°. 
15 CaHwClOaN . HO • H 2 0 (430.42) 

Requires: C 61.39 H 7.74 N 3.25 Cl 16.47 

Found: 62.0 7.93 3.26 16.5 

20 

s) N-MethyW-tertbutyt-3^2Hra (CXX) was 

prepared in a simBar way in 98% yield from the amine CXVHI of Example 18q). The free base (oil) had a purity 
of 96% by GC. 

25 

Example 20 (continuation of Example 9) 

Removal of O- protective groups 

30 af) N t NlDiisopropyi-3^2-hydroxyphen^ (CXXI) 

The amine CXV from Example 17s) (26.5 g, 0.072 mol) in methanol was treated with a slight excess of 
concentrated hydrochloric acid. The mixture was taken to dryness in vacuum, pyridinium chloride (25.4 g, 0.22 
mol) was added and the mixture was then heated at 200-205° for 1 i h. The mixture was cooled to about 80°, 
acetone (20 g) was added followed by addition of little water. The salt was filtered off, washed with diluted HCI 
35 and dried. Recrystallisatlon from absolute ethanol/ether gave 17.5 g (64.3%) of a white salt, m.p. > 250* Purity 
byGC»100%. 

C22H 31 N<VHCI (377.97) 



40 



Requires: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38 

Found: 69.8 8.65 3.57 8.76 9.51 



ag) N,N4Kfsopropyl3^5K:hlor^ was prep- 

45 ared in the same way In 37% yield from the amine CXIV of Example 17r). The HCI-salt had rap. 214° (ethand). 
CatH^NOa-HCI (398.38) 

Requires: c 63.31 H 7.34 N 3,52 O 8,03 Cl 17.80 

so Found: 63.1 7.34 3.40 8.15 17.8 



ah) N^ethyt-N4erttmtyl-3^2-hydroxyp (CXXI1I) 
was prepared in the same way in 30% yield from the amine CXX of Example 19s). The HCI-salt had m.p. 240° 
55 (acetone). 
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CaiH a »NO a .aci (363.94) requires: C 69.3 H 8.31 N 3.56 cl 9.74 

F0Und ' 69.0 8.35 3.65 9.76 

10 C ao H M Cl K D a .HCl (384.36) requires: C 62.50 H 7.08 N 3.65 Cl 18.45 

F0Undi 62.5 7.09 3.63 18.4 



15 



20 



C a ^ciNO (388.0) requires: C 74.29 H 8.83 N 3.61 cl 19.14 
Found: . 

73.9 8.90 3.52 9.48 

25 Example 21 (continuation of Example 10) 
Reduction of amides 

N,N-Diisopropyl.3-(2-mathox yph B nyi)-3- D henYlproplonafnine 

five vt^S^*^^^^ 88 0 P*" 8 y"'°w°a m qiianttta- 

TwlTum K 9 ' f md) h to,uene (50 9 > was added ^der r.t to a 3.4 M SiSc ToTfio! 

^ fn 9 ^ 17 ^ di,Utftd ^ an " ,ual 01 Tha ■*» was a%ed aV^ for J? 

with 2N HCI. The acidic extract was washed with ether, baslfed, extracted with ether dried and ^«Jr^Z 
,n methanol « affording 20 g of the fumarfc acid salt, rn.p. 1 63-1 64°. 

C^CN.C^o* (441.58) requires: C 70.72 H 7.99 N 3.17 O 18.12 
Found; - 

70.7 7.96 3.13 18.0 



30 



35 



AO 



45 Example 22 

Separation of and (-)-enantiomers 
m <^ N '^ s ^ ro P ^ hvdit>? en tartrato 

The racemfc amine (LXXXV.II of Example 9g) (48* g, 0 15 moli was dissolved in *nn mi ^ ^ ^ 

■ cSSe l^rrfTSSi « ^S* " y fl,,ratten and Washed wlth e,hano1 and e «"er. The yield of 
* 3h|S«W^ m M ' 3 9 - TW ° rec * ste,lisa *™ *™ ethanol afforded 21.8 g 
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CaJU-jNDr requires: C 65.66 H 7.84 N 2.95 O 23.55 

Found: 65.9 8.06 2.90 23.5 

6 

(-)-N t N43risopropy>-3^24iydroxy-5^ethytphenyi)-3'phenytpropylamlne hydrogen D(-)-tartrate was similarly 
prepared using D{-)-tartarlc acid. [a]|* -35,8°. 



10 Found: C 65,6 H 8.00 N 2.83 O 23.6 

Several of the compounds according to the invention were tested with regard to anticholinergic, anti-norad- 
renaline, and anti-calcium effects, toxicity and effect on the heart rate. The test procedures are described below, 
16 and the test results are reported in Table 1. For comparison purposes the testing also Included the commercially 
available drug terodiline and a structurally similar compound, N,M-dimethyl-3-(2-methoxyphenyl)-3-phenyl- 
propylamine, disclosed as an antidepressant in US-A-3.446.901, GB-A-1. 169.944, and GB-A-1. 169.945. The 
test results clearly show that the compounds according to the invention are superior to the known compounds 
especially as regards selectivity between the desired anticholinergic activity and the undesired side-effects. 

20 

a) Anticholinergic activity on Isolated urinary bladder 

Male guinea-pigs, weighing 250-350 g, were killed by a blow on the head and exsanguinated. The urinary 
bladders were quickly removed and placed in Na+-Krebs, in which they were kept throughout the dissection 

25 procedure. Hie bladders were dissected free from adherent fat and connective tissue before they were cut open 
by an incision on each side from the base towards apex. The mucosa was carefully removed with a pair of sci- 
ssors. Four strips, approximately 3-5 mm long were prepared by cutting in a parallel direction to the longitudinal 
muscle fibres, on each half of the bladder. 

The bladder strips were Immediately mounted vertically in 5 ml organ baths containing Na+-Krebs solution 

30 aerated with carbogene gas to maintain the pH at about 7.4. The temperature, 37°C, was thermostatically con- 
trolled by a Lauda MS3 thermostatic circulator. The preparations were suspended between two hooks, one of 
which was connected to a Grass Instruments FTQ3 force transducer. The isomeric tension of the preparations 
was recorded by a Grass polygraph model 79D. The resting tension was applied to approximately 5 mN. The 
strips were allowed to stabilize for at least 45 minutes. During this period the resting tension was adjusted to 

35 5 mN and the preparations were repeatedly washed. 

In the preliminary experiments concentration — effect curves for carbachol (carbamylcholin chloride) were 
studied, In order to determine a suitable agonist concentration for inhibition studies with antagonist The 
carbachol concentration chosen, 3 x 10-*M, produced a submaximal contra ctant response (70%). In the Inhibi- 
tion studies, the strips were contracted with carbachol (3 x lO^M) every 1 5 minutes. The strips were washed 

<o three times after every agonist addition. This procedure was repeated until a reproducible contractant response 
was observed. A variation of about 10% for three subsequent contractions was accepted as reproducible. 

Initially each antagonist was tested in a concentration of 10-*M, on. two bladder-strips from dffferent gui- 
nea-pigs. When a reprodu clble response with 3 x 1(HM carbachol was obtained, the strips were Incubated with 
the antagonist for 1 5 minutes before the next carbachol was added. If the antagonist produced more than 50% 

<s inhibition of the response to carbachol, a complete concentration-inhibition curve was also made. In the com- 
plete In hibition curves, the strips were then incubated for 60 minutes with a fixed concentration of the antagonist 
before the next addition of carbachol. The effect of the antagonists was calculated as per cent inhibfton of the 
mean of the Initial agonist-induced contractions. To generate concentration-Inhibition curves the antagonists 
were studied in 6-8 concentrations and for each concentration a fresh preparation was used, i.e. the strips were 

50 only exposed to the antagonist once before they were discarded. 

b) Antagonistic effect to noradrenaline and calcium on the portal vein 
Preparation of isolated portal vein from rat 

55 

Animals : Albino, male rats, weighing about 200 g. 
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Bath volume : 5 ml 

BtJffer : Na*-Krebs, modified by ICE. Andersson 

Temperature : 37°C 

Gas - Carbogene (93.5% 0 2 + 6.5% COJ 

Muscle tension : 0,5 g 

The rat Is killed by a blow on the neck and decapitated. The abdomen is opened, the vein is dissected free 
from fat, cut open longitudinally and mounted in an organ bath. Changes In isometric tension is registered by 
a force displacement transducer, connected to an amplifier and a writing oscillograph. 

Noradrenaline — antagonism on portal vein 



Doses : Noradrenaline 3 x 1 (H M 

The chosen doses give about 70% of maximal response. The agonist Is added to the bath at 10-minutes 
intervals. When reproducible contractions are obtained a fixed concentration of the test substance is added to 
the bath. After an incubation period of 10 minutes noradrenaline Is added. The next concentration of the test 
substance is added when the original response of the agonist is obtained. 

The antagonistic effect of the substance is calculated as per cent Inhibition of the mean response by three 
preceding doses of the agonist y 

Ca — antagonistic effect on portal vein 

1 0 mM K-.solufion is added to the Krebs buffer to stabifee the spontaneous myogenic activity of the vein. 
The amp tode .of the musde contractions Is measued. The test substance is added to the bath in cumulative 
doses unbl total inhibition Is obtained. 

c ) Histamine — antagonism on isolated ileum 
Preparation of isolated ileum from guinea pigs 



Animals : Guinea pigs of both sexes, weighing about 350 g. 

Bath volume ; 5 ml 

Buffer ; Na'-Krebs. modified by K.E. Andersson 

Temperature : 37°C 

£f!£ : Carbogene (93.5% 0 2 + 6.5% COJ 

Muscle tension : 0.5 g 

The guinea pig is Hod by a blow on the neck and decapitated. The abdomen is opened and about 2 cm 
of the deum is cut off about 15 cm above the Heocaecal junction. The piece of ileum Is washed with buffer and 

ZSSS^ "2? ^ Ch \T S h te ° metr,C tenSf0n ,S rec0r<fed b * a force ^placement *iuSE 
nected to an amplifier and a writing oscillograph. 

Pose : 5 x 10-' M of histamine. 

The chosen dose of histamine gives about 70% of maximal response. The agonist is added to the bath at 
Z m JT^ ?u^!" ^ he " re ' woduc,ble contractions are obtained a fixed concentration of the test substance 
is added to the bath. After an mcubation period of 2-10 minutes a new contraction is induced by histamine. The 
next concentration of the test substance is added when the original response of the agonist is obtained 

The agonistic effect of the test substance is calculated as per cent Inhibition of the mean response by three 
preceding doses of histamine. ' 

d) Acute toxicity in mice 

The antagonists to be tested were dissolved in 0.9% Nad. If they were not soluble in 0.9% NaCI they were 
dissolved in double distilled water. The solutions were prepared on the day of the experiment. 
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Procedure 

White male mice. 25 g, were placed in a mouse holder. The tested compounds were given as Lv. bolus 
doses in one of the four tail-veins, with a volume of 0.01 ml/g mouse. Each substance concentration was given 
to a group of four mice, 4-5 different concentrations of the antagonists were made and tested. 

The acute lethal dose (LDn) was the lowest concentration of the anticholinergic drug where 4 mice of 4 
tested died within 5 minutes after an i.v. bolus dose. 

LOso-interval : The LD^-interval was between the highest dose where 4 mice survived and the lowest dose 
where 4 mice died within 5 minutes after an Lv. bolus dose. 

e) Effect on heart rate in conscious rat 

The animal is slightly anaestetfeed by ether and an infusion cannula is inserted into a tan vein. WhQe stfll 
asleep the rat is placed in a simple device, made of a coarse, somewhat elastic net fixing the rat In a constant 
position. Electrodes are attached to the extremities and connected to an ECO- pulse pre-ampfifier and a Grass 
polygraph. By recording the ECG, the heart rate can then be determined. 

Before any substance is given the animal has regained consciousness and the heart rate has been constant 
for at least 15 minutes. 

The substance is injected, Lv. in the infusion cannula and flushed with physiological saline. 

ECG is recorded (L25, 0.5, 1, 2, 3 and 5 minutes after completed injection and then every 5 minutes until 
the original heart rate 7s obtained. 
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Example A 

Pregaratlon_qf tablets 





Ingredients 


mg/tablet 


I. 


Compound 1 in Table 1 


2.0 


2. 


Cellulose, microcrystalline 


57.0 


3. 


Calcium hydrogen phosphate 


15.0 


*. 


Sodium starch glycolate 


5.0 


5. 


Silicon dioxide, colloidal 


0.25 


6. 


Magnesium stearate 


0.75 






80.0 mg 



The compound 1 according to the invention is mixed with Ingredients 2, 3, 4 and 5 for about 10 minutes. 
The magnesium stearate is then added, the resultant mixture being mixed for about 5 minutes and then com- 
pressed into tablet form with or without famcoating. 

Example B 

Pregaration_qf capsules 



Ingredients mg/capsule 

1. Compound 1 in Table 1 2 

2. Lactose 186 

3. Corn starch 20 

4. Talc 15 

5. Magnesium stearate 2 



225 mg 

The compound 1 according to the invention is mixed with Ingredients 2 and 3 and then milled. The resulting 
mixture is then mixed with ingredients 4 and 5 and then filled into capsules of appropriate size. 



Claims 

1. 3,3-Diphenyipropyiamlnes of formula I 




wherein R 1 signifies hydrogen or methyl, R 2 , R* and R* Independently signify hydrogen, methyl, methoxy, hyd- 
roxy, carbamoyl, sulphanoyl or halogen, and X represents a tertiary amino group of formula II 
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R 3 



wherein R5 and R« signify non-aromatic hydrocarbyl groups, which may be the same or different and which 
together contain at least three carbon atoms, and wherein R* and R» may form a ring together with the amine 
nrtrog en, their salts with physiologically acceptable acids and, when the compounds can be in the form of optical 
isomers, the racemic mixture and the individual enantiomers. 

2. 3,3-Diphenylpropylamines according to daim 1, wherein each of R s and R« independently signifies a 
saturated hydrocarbyl group, especially saturated aliphatic hydrocarbyl groups such as C«-alkyt, especially 
C^-alkyl, or adamantyl, R 5 and R 9 together comprising at least three, preferably at leastfour carbon atoms 

3. 3,3-Diphenylpropylamines according to claim 1 or 2. wherein R* and R« taken together form a rinq with 
the amine nitrogen. 

4.3,3-Dlphenylpropylamlnes according to claim 1, 2 or 3, wherein R« and/or R» carries at least one hydroxy 
substituted. ' 1 

5. 3,3-Diphenylpropylamines according to any one of the proceeding claims, wherein at least one of R* 
and R» comprises a branched carbon chain. 

6. 3,3-Diphenylpropylamines according to any one of claims 1-5, wherein X signifies any of the following 
groups aH), each of which may cany at least one hydroxy substituent : 



3'2 C(CH 3 ) 3 C(CH 3 ) 2 CH 2 CH 3 



d). -N 

N 



C \3 / CH 3 CH CH 



C^H 2 



CH 3 CH 3 CH 3 ^ 



7 S^Dtphenylpropyiamines according to claim 1 , selected from the group consisting of the following com- 
S5^: phySid ^ and, where possible, the* racernates and IndKl 

N,N^iisopropyi-3-(2-hyd 

^nrathyl-N-eertbutyl-3^2^^ 

^niethyW4ert.butyi-3-{2,^^ 

N-n^thyl^ertbutyk3,3-bis^2-hydroxypheny0propylamlne l 
N t N^fiisopropyl-3 f 3-bis-(2-hydroxyphenyl)propylamlne l 

N,N^feopropy|.3-(2,5<lihydroxyphenyl^3^henylpropylamine l 
^methyi^4ert.butyl-;£(2^^^ 

N,N-^isopmpy«-3-(2-methoxyphenyl)-3-phenylpropylamine f 

^3K2-methoxypher^)-3-phenylproptf^^ 

( + >N,N-di]sopropyl-3-(2^ydro^ 

8. 3,3-Dfphenylpropylamines according to any one of claims 1-7 for use as pharmaceutical^ active subst- 
ances, especially as anticholinergic agents. 

9. Apharmaceutlcal composition comprising a 3,3^phenylpropylarnine according to any one of claims 1-7 
and a compatible pharmaceutical carrier. 

drug 10 ' ^ * 3 3 ^ ipten * propy,afnlne «^dlng to any one of claims 1-7 for preparing an anticholinergic 
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1 1. A method for preparing 3,3-diphenytpropylamlnes according to any one of claims 1-7, comprising : 
a) reacting a reactively esterified 3,3-diphenylpropanol of formula HI 



p 2 



(©-OR 1 
~^:CH-CH_-CH,-Y III 



wherein R 1 -R 4 are as defined above, any hydroxy groups may be protected and Y fs a leaving group, 
with an amine of formula IV 



H-X IV 



wherein X is as defined above, or 

b) reducing a 3,3-diphenylpropionamide of formula V 




wherein R 1 -R* and X are as defined above and any hydroxy groups may be protected, or 
c) N-methylating a secondary 3,3-diphenylpropylamine VI 




wherein R'-R 4 are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as R 5 and R 6 with the exception of methyl, or 
d) reducing a 3,3-dlphenylpropylamlne of formula Vila or Vlib 




wherein R'-R 4 and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, if desired after 

mono or dWialogenatlon of one or both of the phenyl rings, and/or 

II) if desired converting obtained bases of formula I Into salts thereof with physiologically acceptable 
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acids, or vice versa, and/or 

iii) if desired separating an obtained mixture of optical Isomers into the individual enantiomers, andfor 
to) V desired methyteKng an ortho-hydroxy group in an obtained compound of formula J, wherein R< is 
nvoroaen and/or R* is hvrimyv 



hydrogen and/or R* is hydroxy. 

Patentanspruche 

1. 3,3-Diphenylpropylamlne der Formel ] 

,2 



O^OR 1 



X CH-CH,-CH,-X 
ft 1 2 



EnV* «f Wassetstoff Oder Methyl stent, R» R3 u „d R* unabhanglg voneinander fOr Wasseretoff, Methyl, 
Methoxy, Hydroxy, Carbamoyl, Sulfanoyl oder Halogen stehen, und X eine tertlare Aminogruppe der FoZl 



R 5 



< 6 



R° 



u£l u3£2? 1 n ' c ; t - aromaUsche Hydrocarbylgruppen stehen. die gleich oder verschieden sein 
kronen und die mfteinander mindestens drei KoHenstoffatomeenthalten, undwobeiRSundRBzusammenmK 
Tv^SS^ f Sn ^ biI< ? en k k5nnen ' ihre «•* Phystelogbch annehmbaren Sauren, ZvZ 
StSr ™ ° P ISOn,eren VOrlfeSen k8nnBn * d9S raCemfeChe 6emfach u " d <« e In * 
2. 3,3-Diphenylpropylamine nach Anspruch 1. dadurch gekennzeichnet, daB fedes R* und R« unabhannta 
ft erne ^gesafflgte Hydrocarbylgruppe, Insbesondere gesattigte, aliptetlsche Hyd^g^pS^SS 
kyl, insbesondere C^AIkyl oder Adamantyl, stehen, da* R* und R« mitelnander ZSSSXS vW 
weise mindestens vier Kohlenstoftatome, haben. ues«ns are., vorzugs- 

3. 3.3^iphenylpropylamine nach Anspnjch 1 oder 2, dadurch gekennzeichnet, daB R 5 und R« zusam- 
mengenommen mit dem Aminstickstoff einen Ring bilden. zusanv 

m}l vi«t^ hen3 i P, ? Pylam L ne , naCh AnSpmCh 1 * 2 oder 3l dadurch gakennzelchnef, daB R* und/oder R» 
mindestens einen Hydroxysubsfltuenten trigt 

5. 3.3-Diphenylpropylamine nach einem der vorstehenden Anspruche, dadurch gekennzeichnet daB 
mindestens eine von R* und R« eine verzweigte Kohlenstoflkette umfeBt ^ ^ B 

6 3,3-Diphenylpropylamlne nach einem der AnspiOche 1 bis 5, dadurch gekennzeichnet da&Xfureine 
der folgendenGni P pena)bisf)steht,wobeiiededavon mindestens einen Hy^xysubsbtuenten fragen^kann: 



38 



EP 0 325 571 B1 



a) 



-N 



CH{CH 3 ) 2 
CH(CH 3 ) 2 ! 



b) -N! 




o 



N. 



r CH 3 

^(CH^CHjCHj' 



d) 




7, 3,3-Diphenyl propylamine nach Anspruch 1, dadurch gokennzeichnet, daB sie aus der Gruppe, beste- 
hend aus den folgenden Verbindungen, ihren SaJzen mit physlotogisch annehmbaren Sauren und wenn mog- 
lich, ihren Racematen und indMdueJIen Enantiomeren ausgewahlt sind : 
N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl}-3-phenyl propylamin, 
N-MethyW4-teit-butyl^2^ydroxyp^ 
N-MethyW-tert-but^-3^2,4^ihydroxype^ 
r^Methyl-N-teit-buty1-3,3-bis^ 
N,N-DBsopropyl-3 r 3-bis-(2-hydroxyphenyl)-propylamin, 
N,N-D0soprcpyl-3^(2,5-dIhydroxyphenyl>3-phenylpropylamln l 
N-Methyl-N-tert-butyl-3^2 f 5KJ&iydro^ 
N i N-Dflsopropyf-3-(2-methoxyphenyl)-3'phenylpropylarnln, 
N-[3^2-Methoxyphenyl)^-phen^ 
(+)-N,N-Diisopropyl-3-(2-hydroxy^ 

8, 3,3^iphenyipropylamine nach einem der Anspriiche 1 bis 7 zur Verwendung als pharmazeutische Wirk- 
stoffe, insbesondere als antfcholinerge MitteL 

9. PharmazeuUsches Praparat, dadurch gokennzeichnet, da&es ein 3,3-Dipherrylpropylamin nach einem 
der Anspriiche 1 bis 7 und einen vertraglfchen pharmazeutischen Trager enthalt 

10. Verwendung elnes 3.3-Diphenylpropylamins nach einem der Anspruche 1 bis 7 zur Hersteilung eines 
antfchdinergen Arzneimittels. 

H.Verfahren zur Hersteilung von 3,3-Diphenylpropylaminen nach einem der Ansprtiche 1 bis 7, dadurch 
gekennzeichnet, dad man 

a) ein reaktiv verestertes 3,3-Diphenyipropanol der Formel 111 



worin R 1 bis R 4 wie oben definiert sind, wobel Irgendwelche Hydroxygruppen geschQtzt sein kSnnen, und 
Y eine Austrittsgrappe fst mit einem Amln der Formei IV 




III 



H-X IV 



worin X wie oben definiert ist, umsetzt oder 
b) ein 3,3-Diphenylpropionamid der Formel V 
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CH-CH 2 -CO-X 



worin Ri bis R« und X wie oben defmiert sind, und Irgenowelche Hydroxygruppen geschQtzt seln kflnnen. 
reduziertoder 

c) ein sekundflres 3,3-Kphenylpropylamin VI 
R 2 



n Xh-ch 2 -ch 2 -nh-z VI 



worin Ri bis R* wie oben definiert sind, und irgendwelche Hydroxygruppen geschQtzt sein kflnnen, und 
wobei 2 die gleiche Bedeutung wie R* und R» ausgenommen Mettiyl. hat, N-methyliert oder 
d) em 3.3-Diphenylpropy!amin der Forme! Vila oder Vilb 



R 2 R 2 



'"©-OR 1 



1 



C=CH-CH,-X "q-CH_-CH 0 -X 



Vila 



Vilb 



Zwm^lT^ X ° b6n d f flnlert S ' nd * Und "9 endwe >*« Hydroxygruppen geschQtzt seln kflnnen, 
und W fOr eine Hydroxygruppe oder ein Hatogenatom steht, reduziert und 

^ord^lchenfaHs Hydroxyschutzgruppen in den erhaltenen Verbindungen gewunschtenfaBs nach 
Mono- oder Dihalogenierung eines oder beide der Phenylringe abspaltet, und/oder 

?w n ° n 6 "^! 8 ^ 6 " 6 FOfmel ' 1n die Salze davon mIt Phvsiologisch annehmbaren 

Sauren umwandelt oder umgekehrt, und/oder 

auSm^/ooV efhalteneS Gem,SCh V °" 0pUschen ,someren in dle JidlvWuellen Enantiomeren 

iv) gewunschtenfalls eine ortho-Hydroxygruppe in elner erhaltenen Verbindung der Formel I. worin R1 
Wasserstoff 1st und/oder R* Hydroxy 1st, methyliert. 



Revondlcations 



1. 3,3-diph6ylpropylamlnes de formule I 
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dans laquelle Ri represente ITrydrogene ou un groupe methyle, R 2 , R* et R 4 represented independamment 
rhydrogene, un groupe methyle, methoxy, hydroxy, carbamoyfe, sulfamoyle ou un haiogene, etX represente 
un groupe amino tertiaire de formula II 




dans laquelle R 5 et R e represented des groupes hydrocarbones non aromatiques qui peuvent Store Wentiques 
ou differents et qui contlennent ensemble au mois trois atomes de carbone, et dans laquelle R 5 et R e peuvent 
former un cycle avec I'azote du groupe amine, leurs sels avec des acldes acceptables du point de vue physio- 
logique et, lorsque les composes peuvent etre sous forme dlsomeres optiques, le melange racemique et les 
enantiomeres tndividuels. 

2. 3,3-diphenyfpropylamlnes selon la revendication 1, dans lesquelles chacun des substituants parmf R 5 
et R e represente Independamment un groupe hydrocarbone sature, en partlcuiierdes groupes hydrocarbones 
aliphatiques satures tels que aJkyle en C,_a, en particufler alkyle en C,_^ ou adamantyle, R 5 et R 6 comprenant 
ensemble au molns trois, de preference au moins quatre atomes de carbone. 

3. 3 1 3-diph6nyipropylamines selon la revendication 1 ou 2. dans lesquelles R 5 et R 8 pris ensemble forment 
un cycle avec i'azote du groupe amine. 

4. 3,3-diphenyi propylamines selon la revendication 1, 2 ou 3, dans lesquelles R 5 et/ou R* porte au moins 
un substituant hydroxy. 

5. 3,3-dlph6nylprolylamines selon Tune quelconque des revendications precgdentes, dans lesquelles au 
moins Tun des substituants R 5 et R 6 comprend une chafne carbonee ramffiee. 

6. 3,3-diphenyipropylamines selon Tune quelconque des revendications 1 a 5, dans lesquelles X repre- 
sente Tun quelconque des groupes sutvants a)-f), chacun de ces groupes pouvant porter au moins un substi- 
tuant hydroxy ; 



a) -< 32 , b) -< 3 » c) / 3 

X CH(CH 3 ) 2 X C(CH 3 ) 3 X C{CH 3 ) 2 CH2CH 3 



CH- CH % CH- CH t 

S^-QH, 9". 



<f> -N ! , «) 



ch 3 rH 3 




<5v • -^Ez; 



7. 3,3-diphenylpropylamines selon la revendication 1 f choisies dans le groupe forme par les composes sui- 
vants, leurs sels avec des acides acceptables du point de vue physlologlque et, lorsque cela est possible, leurs 
racemates et leurs eniantiomeres individuals : 
N,NHfiisopropyl-3-(2^ydroxy^ 
NHrnethyW^tert.butyl-3^2-hy^ 
N-memyl-N-terttwtyt-3-{2,4^hydro^ 
^me%l-r^tertbut^-3,S*is-(2-hydroxyphenyi)propyl 
N r rWilsopropyi-3,3-bis-(2-hydroxyphenyl)propylamine f 
N,N^iisopropyl-3^2,5^ihyctoxyphe^ 
Nnnriethyl-N-tertbutyl-3-{2 f 5-dihydroxypherTyl)^phe^ 
N,N-dilsopropyl-3-(2Hrnethoxyphe^^ 
NK3-{2-n^thoxyphenyl)-3-phe^^ 
(+>N,N-dnsorxowi^(2-hydroxy-5H^ 



41 



EP 0 325 571 B1 



8. 3,3-dlphenylpropylarnines selon Pune quelconque des revendications 1 a 7 ublisables comme substan- 
ces actives du point de vue pharmaceutique, en particulier comme agents anticholinergiques. 

9. Composition pharmaceutique comprenant une 3.3-diph6nyfpropyfamine selon fune queteonque des 
revendications 1 a 7 et un vehteule compatible du point de vue pharmaceutique. 

10. Utilisation d'une 3,3^iphenylpropylamine selon Tune quelconque des revendications 1 a 7 pour pre- 
parer un medicament anticholinergique. 

11. Procede de preparation des 3, 3-diphenylpropylamines selon I'une quelconque des revendications 1 
a 7, comprenant : 

a) ia reaction cfun 3,3-diph6nylpropanol esterifie de maniere reactive de formule III 



~_^CH-CH_-CH,-Y in 

dans laquelle R*-R« sont tels que defmis ci-dessus. un groupe hydroxy quelconque peutetre proteg* et Y 
est un groupe partant.avec une amine de formule IV 

H-X IV 

dans laquelle X est tel que d6Bnl ci-dessus. ou 

b) la reduction d'un 3,3-diph6nylpropionamide de formule V 



"^>CH-CH 2 -CO-X V 

dans laquelle R'-R<etXsont tels que definfe cl-dessus etun groupe hydroxy quelconque peutetre protege, 
ou 

c) la N-m6thytation d'une 3,3-diphenylpropylamine secondare VI 




OR* 



H-CH 2 -CH r NH-2 VI 



dans laquelle Ri-R< sont tels que deflnis ci-dessus et un groupe hydroxy quelconque peut etre 
dans laquelle 2 a la meme signification que RS et R« a I'exception du methyle, ou 
d) la reduction d'une 3 r 3-diph6nylpropylamine de formule Vila ou Vllb 



prot6g6 f et 
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vn® 



Ylfe 



dans laquelle R 1 -R 4 etX sont tels que d6finis cRJessus et un groupe hydroxy queiconque peut&tre prot6g6 

et W represents un groupe hydroxy ou un atome d'halog&ne, et 

I) si n6cessaire le drvage des groupes protecteurs des groupes hydroxy dans les composes obtenus, 
si on le souhafte aprfcs mono ou dihalog6natlon de run des cycles ph6nyle ou des deux, et/ou 
ii) si on le souhaite la conversion des nases de formule I obtenues en leurs sets avec des acfdes accep- 
tables du point de vue physidogique, ou vice versa, et/ou 

in> si on le souhaite la separation (Tun melange disomies optiques obtenu en les 6nantiomdres ind^ 
vidueis, et/ou 

Iv) si on le souhafte la m6thyfatton d'un groupe hydroxy en ortho dans un compost de formule I obtenu, 
dans lequel Ri est un atome d'hydrogfcne et/ou R 4 est un groupe hydroxy. 
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